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This section describes a specialized

section or whole process of a repre-
I N N OVATIV E sentative factory which excels in
P R 0 D U CTI O N specific aspects of production.

Advanced GMP (Good Manufacturing Practice)
Standards at Plant for Production of High
Quality Hospital and Clinical Use Medicines

- Kyushu Factory of Sawai Pharmaceutical Co., Ltd. -

Introduction

Broadly classified, there are two types
of medicines, the generic medicines and
the branded or patented medicines.

Generic medicines mean medicines in
which the patent rights have terminated,
but the medicine composition and effects
are the same as the branded or patented
medicines. Accordingly, generic medi-
cines are produced with low costs and can
be supplied at 20% to 60% reduced sales
price.

On the other hand, branded or patented
medicines are medicines developed
through the R&D including the manufac-
turing processes and machinery, so the
medicine production costs include the
R&D costs, and sales prices of branded or
patented medicines are high.

Recently, the Ministry of Health and
Welfare (MHW) has encouraged the pro-
duction of generic medicines. For this,
MHW has established the Good Manufac-
turing Practice (GMP) Standards, and
guarantee the quality of generic medicines
aiming to reduce total medical treatment
expenditures by use of generic medicines
in medical treatments.

Thus, generic medicines are expected to
_contribute to decreasing the national medi-
cal treatment expenditures as well as re-
ducing patient costs.

Generic medicine manufacturers esti-
mate the cost reduction to be about ¥900
billion if the present share of branded or
patented medicines is replaced with ge-
neric medicines.

However, the share of the generic medi-
cines is a small portion or only 10% of the

Typical generic medicines produced at the Kyushu Factory
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present Japanese medicine market com-
pared with the U.S.A. (50%) and Europe
(Germany with 65%).

This issue introduces the Kyushu Fac-
tory of Sawai Pharmaceutical Co. which
was constructed using unique design con-
cepts, and applied advanced operation
know-how and most suitable production
facilities. Sawai Pharmaceutical Co. is one
of Japan's leading generic medicine manu-
facturers for hospital and clinical use ap-
plying its R&D resuits for patient friendly
and easy use medicines. Sawai also pro-
duces OTC for Shiseido, but the portion is
small.

1. Outline of Kyushu Factory
(1) Location

The Kyushu Factory of Sawai Pharma-
ceutical Co., Ltd. is located in lizuka City
in Fukuoka Prefecture, Kyushu, about 1
hour and 30 minutes from Tokyo to the
Fukuoka International Airport by airline
and about 70 minutes by highway bus.

Capsule filling room
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(2) Outline of the factory

At present, Kyushu Factory has a land
area of 70,300 m?, building areas of
15,000 m?, greenery areas of 18,438 m?,
and environment preservation areas of
38,456 m2. Thus the factory is surrounded
by greenery zones.

Total staff is about 160 including plant
managers and clerks.

This factory has already received pro-
duction permission for about 145 medi-
cines from the Ministry of Health and
Welfare, and at present is constantly pro-
ducing about 60 products.

The Kyushu Factory was constructed
based on 4 phases, 1st phase for construc-
tion of the antibiotic medicine manufac-
turing plant in 1981, 2nd phase for the
general & syrup medicine manufacturing
plant in 1983, 3rd phase for the injection
medicine manufacturing plantin 1985, the
freeze-dried injection medicine manufac-
turing plant in 1987, and the ointment
medicine manufacturing plant in 1988,
and 4th phase for the expansion of injec-

Fully automated vial filling & stoppering equipment

- "
Qintment preparation room

tion medicines and construction of packag-

ing lines in 1989. So, this factory has the

following medicines production lines.

1) Antibiotic medicines (tablet, capsule and
dry syrups types)

2) General medicines (tablet, capsule, dry
syrup, granulated, powdered and liquid
types)

3) Injection medicines (liquid and freeze-
dried types)

4) Ointment medicine (cream type)

5) OTC based on OEM
The capacity of major medicine produc-

tion and packaging machinery and equip-

ment are as follows:

1) Tableting machines: 2.5 mil./day

2) Capsule and filling machines: 2.5 mil./
day

3) PTP packaging machines: 5 mil./day

4) Folded dose packing machine: 500,000
packs/day

5) Syrup filling machines with bottle wash-
ing and drying function: 10,000 bottles/
day
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6) Vial filling machines: 120,000 units/
day

7) Freeze-drying machines: 110,000
units/batch

8) Ampule filling, sealing machines:
320,000 units/day

9) Sterilizing equipment: 200,000 units/
day

10) Ampule packaging machines: 30,000
units/day

11) Stick packaging machines: 250,000
sticks/day

(2) Unique Plant Construction Concept

The plant construction concept of this
factory has adopted a unique design to
pursue production of high quality medi-
cines while maintaining a high sanitation
environment with stable and uninter-
ruptible operation during the stoppage of
the utility power supply.

To maintain the high sanitation environ-
ment, the company developed an alumi-
num wall and partitions with the coopera-
tion of the Showa Aluminum Co. , Ltd.
This aluminum wall and partitions has ex-

Fully automated ampule filling and sealing equipment
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Fully automated ampule cleaning, drying, and sterilizing equipment

cellent features such as dust-free, antistatic
electricity functions, and no dust contami-
nation on the joints parts because the alu-
minum wall and partitions are joined ver-
tically.

The air shower systems are installed in
the entrance of the production rooms, and
two air shower systems for rooms with the
most severe air cleanness control.

To maintain the high sanitation environ-
ment in production rooms, this plant has
adopted central air cleaning systems
which perform air cleaning operations for
each production room. Each production
room has different clean conditions from
the clean 1 level to clean 4 level (clean 5
level is atmospheric condition). For this,
high performance air cleaner systems with
high functional filters were installed, and
waste room air is suctioned and supplied
through air nozzle parts installed outside
of production rooms.

The clean 1 level production room
maintains the highest clean air conditions
by replacing all room air in a 30 second
cycle.

Automatic medicine production lines

For maintaining the stable continuous
operations, the two level structure system
is adopted for the production building.
The top level is used for piping systems of
raw materials and products, and air, gas,
steam, electrical and information systems,
and various control systems of these pip-
ing systems, and small size utility facili-
ties.

Therefore, regular or daily maintenance
work on the utility systems and equipment
can be conducted without shutdown of
production lines. Two 770 kW diesel
power generators are also installed and
housed in an independent building con-
structed outside of the production build-
ings. In production of medicines, the in-
terruption of process operation caused by
the interruption of power supplies, and
other problems may damage the quality of
medicines, and in this case, all materials
or semi-finished products under the pro-
cess will be lost. Therefore, stability is the
essential in the medicine industry more
than in other manufacturing industries. To
avoid such a situation, the installed diesel
power generators are operated synchro-

Various piping systems installed of the top level in the production
buildings

JETRO, February 1998



Quality testing room

nously with the electricity supplied from
the power utilities.

Automatic rack warehousing systems
are also installed along with the produc-
tion rooms for receiving and storing raw
materials and storing the finished prod-
ucts. Raw materials are supplied directly
to medicine production rooms, and prod-
ucts are also returned to the automatic rack
systems. Thus, the process from raw ma-
terials to finished products is managed via
the automatic rack systems.

3. Batch Production System

The production of medicines is based on
the batch systems described earlier, so
perfect washing and cleaning operations
of reactors and pipings are required to
avoid the contamination of foreign mate-
rials other than necessary raw materials
and additives. This means that many re-
quested washing and cleaning operations
must be done in one day. So, strict inspec-
tion are provided for checking of washing
and cleaning conditions.

JETRO, February 1998

In this factory, the performance of
medicine production and medicine pack-
aging are well coordinated to attain most
economical and efficient production
yields, and various production and opera-
tional techniques are established.

Fully automatic production lines and,
partially manual operation lines coexist.

The procurements of raw materials both
domestically and imported are the respon-
sibility of the headquarters in Osaka, so
Kyushu Factory receives necessary raw
materials and quantities from headquar-
ters.

4. Quality Control and Management

Quality control inspection is the key in
medicine production both for raw materi-
als and finished medicines. Accordingly,
many staff are working in this department,
and are independent from the production
department. In this department, all medi-
cines are checked strictly, and only the
products passing the check are shipped to
clients.

Central control rooms for power supplies and preventive maintenance of utility facilities

Air shower room

Storage rooms for the product sample
are provided mainly in the quality control
division, and some are also provided in
production rooms. The medicines are pre-
served according to the preservation con-
ditions of the hospitals or clinics. For ex-
ample, medicines preserved in a room
temperature at hospital or clinics are pre-
served at room temperature conditions,
medicines preserved under cold conditions
are preserved in cold condition rooms in
the factory.

This is essential in a medicines manu-
facturing plant.

Sawai Pharmaceutical Co., Ltd.
4-25, Akagaawa 1-chome, Asahi-ku, Osaka
535-0005
Tel. +81-6-928-7071
Fax. +816-923-7680

Kyushu Factory
1238-1, Uruno-Oaza, lizuka City, Fukuoka
Pref. 820-0021
Tel +81-948-24-7117
Fax. +81-948-24-7115



NATIONAL
R&D
PROJECTS

This section describes various R&D
projects being carried out in Japan
on a national scale.

MITI New Measures to Promote Industrial Technology

—Stimulation of New Industries—

The Ministry of International Trade and Industry, to create new indus-
tries and to meet the country’s economic and social needs, is implementing
comprehensive and aggressive research and development measures to search
for new technological seeds and to develop technologies for the commer-
cialization of these seeds.

FY 1998 Total R&D Budgets : ¥492.7 billion (an increase of ¥20.5billion or
4.3% from FY1997)

Outline of FY 1998 Budget
(Unit: ¥ Billion)
1. Environmental Substantiation to Support the Creation of

15 New Industrial Fields

The key to retaining and further invigorating economic activities in Ja-
pan will lie in the creation of new industries which are anticipated to create
new job opportunities and to further expand the market. For this, a research
and development system will be established with emphasis placed on the
development and commercialization of technological seeds linked to indus-
trialization. Also, rigid evaluation will be enforced to promote these research
and development projects effectively and efficiently.

(1) Emphasis Placed on R&D of 15 New Industrial Fields
© Establishment of New Industry-Creation Type Industrial Science and
Technology R&D System (30.0, +1.9) .

* Industrial Science & Technology R&D Project with University Partici-
pation (*¥2.2, +2.2) * Industrial Technology-Applied R&D Projects (2.1,
+2.1) * National Research Institute R&D Expenditures Relating to These
Two Projects(**0.1, +0.1)

@ Industrial Technology Results Commercialization Subsidy (**0.2, +0.2)

@ Expansion of System to Offer Support Loans to R&D Enterprises by the
Key Technology Research Promotion Center (26.0, +0)

@ Expansion of System for Public Invitation of Proposals for Creating
New Industries (5.1, +0.4)

© Increase of R&D Expenditures to Invigorate Competition Between Na-
tional Research Institutes (2.9, +0.7)

® Expansion of Inter-Ministerial Liaison in Special Research Projects Ad-
vanced by National Research Institutes (2.9, +0.5)

* Clean Environment Technology Framework (**0.6, +0.6) * Genome-
Related Research {Gene, Biological Research} (0.6, +0) * Cerebral Sci-
ence Research (0.9, £0) * Seismic Research Study (0.8, 20)

© Establishment of New Industry Support Type Standard International
R&D Project* (**0.7, +0.7)
© Bolstering of R&D Evaluation Setup (0.17, +0.12)

(2) Steady Implementation of Environmental Substantiation Program for

New Industry Creation (15 New and Growth Fields)

& Fields Related to Medical Treatment and Welfare

* Promotion of R&D of Medical Treatment and Welfare Equipment Tech-
nologies (3.1, +0.7)

® Fields Related to Information Processing and Telecommunications

* Ultra-Advanced Electronic Technology Development Promotion Project
(4.7, +1.6)

* Promotion of Next-Generation Data Processing Basic Technology R&D
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Projects {RWC} (5.9, -0.2)

& Fields Related to Environmental Preservation

* Promotion of Development of Technologies Relating to Ozone Layer
Protection Measures (1.1, +0.1)

& Fields Related to Biotechnology

* Promotion of Coordinated R&D Projects Relating to Genome Analysis
(27, +1.7)

* Promotion of Research on Cerebral Science, Genetic Science and Bio-
technology (1.5 10)

{3) Promotion of International Research Cooperation

® Promotion of Joint International Research and Researcher Exchange
Particularly in Connection with National Research Institutes (2.1, +0.2)

® Promotion of International Cooperation on Basis of Private Enterprises
(2.1,+0.3)

& Promotion of International Research Cooperation Relating of Global
Scale Issues in Connection with Global Environmental Preservation (1.7,
+0.1)

2. Coordinated Promotion of New Links Between Industrial,

Academical and Governmental Circles

To utilize the research capabilities of universities and national research
organizations in conformance with economic and social needs, R&D activi-
ties will be advanced under close liaison between industrial, academical and
governmental circles. Also, to promote patent acquisition as well as the trans-
fer and utilization of the research results by universities and other research
organizations to the industrial world, necessary legal proposals will be sub-
mitted in the coming ordinary Diet meeting.

(1) Promotion of R&D Projects and Smooth Industrialization of the Re-

sults

& Expansion of Regional Consortium R&D Projects through Close Indus-
trial, Academical and Governmental Liaison (3.2, +1.2)

& Industrial Science & Technology R&D Project with University Partici-
pation (¥*2.2, +2.2)

® Continuation of Preferential Taxation System to Promote Joint Experi-
ments and Research

& Substantiation of Liaison of National Research Institutes with Indus-
trial, Academical and Governmental Circles, and Bolstering the Setup
for the Administration of Research Results (0.4, +0.1)

(2) Promotion of Technology Transfer

& Establishment of Subsidy System to Promote Technology Transfer
Among Industrial, Academical and Governmental Circles (**0.05, +0.05)
{Offering Subsidies and Providing Information in Connection with Tech-
nology Transfer Operations}

& Substantiation of Industrial, Academical and Governmental Liaison
Facilities {i.e. Research-on-Campus Concept} Based on Private Sector
Capability Utilization Act (0.9, -0.2)

& Establishment of Research Consignment System to Promote Creation
of New Industries (**0.03, +0.03)

JETRO, March 1998



3. Substantiation of Foundation to Support Intelligent Tech-

nology Creation Activities

To promote intelligent technology creation activities and to in-
vigorate the incentives for R&D, measures will be established to pro-
tect pertinent intelligence as units. At the same time, the creation of
new industries will be promoted through the utilization of related
patents. Also, the foundation for intelligence technology creation will
be substantiated, and standardization that is a decisive element for
substantiating international competitive strength will be promoted
from an international viewpoint.

(1) Substantiation of Intelligence Asset Protection System
© Establishment of Patent Market to Promote Active Distribution of Pat-
ents (2.5, 0.5)
# Promotion of Effective Utilization of Patent Information (9.0, +1.0)
& More Rapid Granting of Patent Rights (41.0, +31)

[2) Substantiation of Intelligence Technology Foundation
@ Standardization of Measurements and Substantiation of Experiment and
Evaluation Foundation (0.6, +0.1)
@ Bolstering of Foundation of Biological Resources Information (0.3, +0.1)
© Bolstering of Foundation for the Safe Administration of Chemical Sub-
stances (0.3, +0.1)

[3) Promotion of International Standardization Activities
@ Introduction of Project to Develop International Standards for Support
of New Industries (**0.7, +0.7)
& Introduction of Project for Optimization of International Standards (0.14,
+0.14)

(4) Promotion of Standardization
@ Assessment from Foundations of JIS Specifications (**0.6, +0.6)
@& Opening of JIS Mark Display System to Private Sector, and the Estab-
lishment of a System for Recognition of Scrutiny Enterprises (**0.07,
+0.07)

[5) Invigoration of Activities of National Research Institutes

€ Increase of Funds for Promotion of Competition { Duplication} (2.9, +
0.7)

€ Substantiation of Fellowship System to Secure Talented Personnel (1.5,
+0.1)

& Substantiation of Liaison of National Research Institutes with Indus-
trial, Academical and Governmental Circles and Bolstering the Setup
for the Administration of Research Results {Duplicated} (0.4, +0.1)

® Substantiation of Facilities

* Establishment of High-Speed Giganetwork Between Research Organi-
zations (**0.13, +0.13)

4. Promotion of Self-Induced Regional Economic Progress
Supported by Private Sector Demand
R&D projects meeting the needs of regional industries advanced
utilizing to the maximum limit latent regional technological capa-
bilities through liaison of industrial, academical and governmental
zircles to actively promote the creation and progress of new regional
[ndustries.

[1) Promotion of Self-Induced Regional Economic Progress through the
Promotion of Regional R&D Projects.
o Expansion of Regional Consortium R&D Projects through Close Indus-
trial, Academical and Governmental Liaison# { Duplicated} (3.2, +1.2)
o Advancement of New Industry Creation Technology Development and
Support System (4.3, +0.1)

5. Support of Small- & Medium-Scale Enterprises for New
Industry Development and Foundation Bolstering

JETRO, March1998

Coordinated implementation of measures to support unique and
creative R&D activities of small- and medium-scale enterprises Form-
ing the source of activity in the national economy.

(1) Gulturing Personnel Supporting the Foundation of Product Manufac-

turing

€ Implementation of Wide-Area Technological Training Support Program
for Small- & Medium-Scale Enterprises (**0.6, +0.6)

@ Implementation of Project to Bolster the Foundation to Support Manu-
facturing Personnel (**0.8, +0.8)

& Implementation of Project to Support Regional Manufacturing Delib-
erative Councils (**0.3, +0.3)

(2) Support of Technological Development by Small- & Medium-Scale
Enterprises

@ Support of System LSI Development by Small- & Medium-Scale Ven-
ture Enterprises (¥*0.3, +0.3)

& Substantiation of Fundamental Technology Research Project for Estab-
lishment of Small- & Medium-Scale Enterprises {Proposal Enlistment
Type} (1.5, +0.3)

@ Increase of Subsidies for Creative Technology R&D Projects (4.5, 0.5)

(3) Substantiation of Intelligence Asset Protection System (Duplicated)

6. Promotion of Development of Energy and Environmental

Preservation Related Technologies

Japan is expected to assume the initiative in attaining the specific
targets agreed upon at the Meteorological Change Framework Treaty
Third Meeting of Participating Countries (COP) that was held in
December last year. Therefore, for a balanced attainment of the ob-
jectives of CO? emission suppression, economic growth and stabili-
zation of energy supply and demand, Japan is striving energetically
in international cooperation projects to cope with the matters of en-
ergy conservation, development and utilization of new energy re-
sources, development of innovative technologies and transfer of tech-
nologies to developing nations.

(1) Display of Initiative to Resolve Global Environmental Disruption Is-

sues

& Advancement of New Sunshine Program {Coordinated Program to De-
velop Technologies Relating to Energy and Environmental Issues} (4.67,
+1.9)

© Substantiation of Energy Conservation Measures and Promotion of De-
velopment of New Energy Resources (14.0, +2.3)

@ Establishment of R&D Projects to Develop Immediate Effect, Innova-
tive Technologies Relating to Energy and Environment (¥*1.7, +1.7)
@ Establishment of Special R&D Projects {Ministerial Liaison within Clean

Technology Framework} (**0.6, +0.6)

{2) Development of Technologies to Establish Environmentally Harmo-
nized Industrial Structures
& Promotion of Smooth Recycling
* Establishment of Projects to Develop Technologies Relating to Recycled
Products (**0.3, +0.3)
& Establishment of Systems to Promote the Activities of Environmentally
Harmonized Type Enterprises (**0.5, +0.5)

(3) Promotion of Energy Security
@ Development of Technologies to Secure Stable Supplies of Petroleum,
LNG and LPG (28.5, -3.0)
& Promotion of Development of Clean Coal Technology and Transfer of
Related Technologies (11.1, +0.1)

Note : ** New budget from FY 1998
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Bionics: Study of dynamic characteristics of
biological and related systems

Bionics: Study of dynamic characteris-
tics of biological and related systems

Electrotechnical Laboratory

Biological substances are extremely
complex systems in which many types
and sizes of molecules cooperatively re-
alize a variety of functions. According to
the situation, the biological system re-
sponds to input stimulation very
nonlinearly and, when transforming to a
new equilibrium state, overall destabili-
zation occurs due to amplification of
small input signals and noise. To clarify
the dynamic nature, we will simulate the
phenomena and develop new measure-
ment methods utilizing the technique in
molecular biology.

1. Analyses of Biomolecular Functions
by Computational Simulations

The structure-dynamics-function rela-
tions of biological molecules will be
analyzed using computational methods,
especially molecular dynamics simula-
tion (MD). The computational methods
and software are under development.
Comparison of the computational results
with experiments is also important. A
software package for biomolecular
simulation, PEACH, was developed by
1996 and a high-performance MD sys-
tem constructed by installing PEACH to
a special-purpose computer GRAPE
(PEACH-GRAPE system). This system
has enabled a high precision MD simu-
lation with accurate treatment of the
electrostatic interaction. Thus, we are
using the system to analyze the biologi-
cal molecules as well as improving the
system. The biomolecular simulation
system will be improved by adding sev-
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eral new functions such as free energy cal-
culation. Molecular dynamics simulations
of ion channel, ribozyme, and trp-repressor
will be used to analyze their functions. The
computational results will be compared
with experiments.

2. Research on information incarnated in
x-ray images of intracellular structures in
living cells

X-ray images of living cells were ob-
tained by using a flash contact soft x-ray
microscopy system. The system consisted of
a table-scaled YAG laser (3ns pulse width)
for producing a plasma on a yttrium target
for soft x-ray source, and a small vacuum
chamber with a sample holder. An optical
microscope and a CCD camera were used to
observe specimens in the holder. The flash

This section describes various ba-
sic research and development ac-
tivities in Japan to inform the world
about generic R&D efforts here.

* Agency of Industrial Science and
Technology, MITI
Research Administration Division
1-3-1, Kasumigaseki, Chiyoda-ku, Tokyo
100-0013
Tel: +81-3-3501-1777
Fax: +81-3-3501-7899

project x-ray images of specimens were
made on a PMMA layer supported on a
silicon wafer. After chemical development,
x-ray images were read out with an atomic
force microscope to obtain enlarged im-
ages. Performance of the system was dem-
onstrated by presenting x-ray images of
unicellular microorganisms and spermato-
zoa. The intracellular structures were vis-
ible in some cases. These results demon-
strate that the table-top x-ray microscopy
system can obtain x-ray images of fragile
structures of living cells, although a normal
optical microscope using visible light can
still be informative especially when com-
bined with the x-ray microscope. A special
sample holder will enable the simultaneous
observation of the specimen with both
types of microscope.

Process of Contact X-ray
Microscopy

bl

3 Developing

N e

X-ray
Irradiation

Hidden image

Developed relief
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98-03-100-01
Prevention of Thermal Denaturing
of Proteins

K. Iwakura and his research team of the
Enzyme Design Group, National Institute
of Bioscience and Human Technology,
Agency of Industrial Science and Technol-
ogy, have established a new technology to
prevent thermal denaturing of proteins.

The terminal of a protein is bonded with
a gelled compound to prevent protein ag-
gregation with heat, by which irreversible
denaturing and functional deterioration are
suppressed. The protein non-thermal de-
naturing effect has been confirmed by us-
ing an enzyme employed in the synthesis
of anti-cancer agents. The research team
plans to apply the new technology to an
enzymic process enabling protein cycling
without deteriorating the protein functions
even at high temperatures, and to a switch-
ing mechanism of advancing or stopping
protein synthesis by temperature control.

With this new technology, the globular
protein is bonded on the surface of a gel
with a fixed interval to suppress the effect
of protein aggregation with each other by
heat and losing their functions. A method
has been developed to attach the protein
on the gel surface in which the carboxyl
(C) terminal of the protein and the gel are
bonded with ease. The cysteine parts of
amino acids at the terminal parts are sev-
ered by cyanide (CN) treatment, and the
exposed amino acid glycine joined with
the gel. Proteins are bonded on the gel sur-
face at probably 5-6 nm intervals, so there
is no aggregation of proteins even after
heat denaturing.

In experiments, an enzyme (protein)
employed in the synthesis of anti-cancer
agents was bonded with the gel and heated.
After heating to 85 °C at which thermal
denaturing normally occurs, the heat was
lowered to 18 °C. Normally, an enzyme
undergoing thermal denaturing loses its
functions due to protein aggregation, but
the enzyme bonded with the gel displayed
its inherent functions and was usable for
anti-cancer agent synthesis.

Proteins have various industrial manu-
facturing uses as catalysts for fermenta-
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tion when synthesizing chemical sub-
stances of intricate structures. However,
they are vulnerable to heat, so this charac-
teristic had been a major obstacle to the
development of systems to control the re-

versible activities of enzymes.

* National Institute of Bioscience and
Human-Technology, AIST
1-1, Higashi, Tsukuba City, Ibaraki Pref.
305-8566
Tel: +81-298-54-6064
Fax: +81-298-54-6408

98-03-100-02
Rice Cultivation Using Semicon-
ductor Laser

Hamamatsu Photonics K.K. has suc-
ceeded in cultivating rice by using a high-
power semiconductor laser as the plant
culturing light source. Rice plant (cv.
Kitaibuki) seedlings were planted in
hydropor containers. The seedlings were
cultured hydroponically, using a semicon-
ductor laser as the main light source and a
blue fluorescent lamp as the auxiliary light
source. The semiconductor laser emits
light with a wavelength of 680 nm, which
is a reddish light barely seen with the hu-
man eye, and which is known to be ab-
sorbed readily by chlorophyll.

Seedlings with leaf age of 2.5 were used
(leaf age: the degree of seedling growth
and indicated by the number of leaves),
and rice was reaped in three months after

transplanting. Using seedlings with leaf
age of 5-6 enables reaping to be accom-
plished faster to permit harvesting five
times a year. This will permit rice produc- |
tion to be increased considerably, and the |
rice cost to be decreased substantially.

In contrast, rice seedlings planted at the |
same time and cultured with high-pressure |
sodium lamps (the most widely used type
of lamp) were not in a state ready for reap- |
ing, which clearly indicates that red light
of 680 nm with 5% of blue light is highly
effective for rice plant maturation.

The semiconductor laser (laser diode)
is a semiconductor light source used in op-
tical communications as well as in CD
players. It is compact and lightweight, the ||
light can be contracted into a fine spot, and
the light beam has a specific color (wave-
length). In addition, the efficiency of con-
verting electricity into light is as high as
over 40%, or the highest among various
types of light sources. It is made of a com-
pound material consisting of gallium, ars-
enide, aluminum etc., and the color of the
light can be changed flexibly by changing
the ratios of these substances.

* Hamamatsu Photonics K.K.
Central Research Laboratory
8th Research Group
5000, Hirakuchi, Hamakita City, Shizuoka
Pref. 434-8601

Tel: +81-53-586-7111
Fax: +81-53-586-6180

Semiconductor laser used in
this experiment (outside di-
ameter 9 mm).

Thirty of these diodes were

used.

Comparison of cultivation with
high-pressure sodium lamp
(left) and semiconductor laser
(right). The plants on the right
have a lesser number of leaves,
but bear rice much faster
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Description of Designated Manufacturer
~ System

Ryosuke Nagatani
Weight and Measures Office
Machinery and Information Industries Bureau, MITI

1. Introduction of the Designated Manufacturer Sys-
tem

(1) To ensure the supply of accurate weighing equip-
ment, the Japanese Weights and Measures Act obligates
the manufacturers of specific measuring equipment to
submit notification of participation in the business, and
in principle requires the display of a qualifications ap-
proval seal on specific weighing equipment used in trans-
actions and weight certification.

A type approval system has been introduced in this
qualifications approval system in concert with the in-
creasing structural complication and technological so-
phistication of specific measuring equipment, and spe-
cific measuring equipment acquiring type approval is
in principle observed to comply with the technological
standards prescribed for structural approval.

Partial performance differences cause the liability of
errors arising with individual specific measuring equip-
ment even with type approval, so independent struc-
tural tests of individual equipment are obligated even
for specific measuring equipment of which the types
have been approved (total number certification).

These systems are the basis of the Japanese Weights
and Measures Act, and are similar to the systems adopted
prior to the revision of the Weights and Measures Act.

(2) However, more recently, considerable improve-
ments have been made in specific measuring equipment
manufacturing technologies as well as in quality con-
trol, so that the test qualifications ratio has risen to a
high level, and there are many manufacturers with no
defective product in the type approval tests involving
the testing of individual products.

Therefore, the continuation of total number certifi-
cation with respect to all these manufacturers is unnec-
essary, as the work of testing exerts a considerable bur-
den on administrative authorities, and the qualifications
approval efficiency may deteriorate and reduce flexibil-
ity in coping with new weights and measures demands.

Under these circumstances, the Revised Weights and
Measures Act allows manufacturers who meet the Stan-
dards prescribed by the Quality Control System to en-
10

gage in voluntary (total number) testing of their prod-
ucts in conformance with the prescribed specific mea-
suring equipment testing format and to affix qualifica-
tions approval seals on their own responsibility.

Specific measuring equipment carrying such a manu-
facturers seal are usable for measurements in transac-
tions and for weight certification, so the seal has the
same legal effect as the qualifications approval seal.
These manufacturers are classed as designated manu-
facturers (designated by the Minister of International
Trade and Industry), and this system is usually referred
to as the Designated Manufacturer System.

2. Designation of Specific Manufacturers

(1) Specific manufacturers are designated by the Min-
ister of International Trade and Industry. This designa-
tion is given to a factory or workshop in conformance
with the business of the domestic or foreign manufac-
turer applying for designation. The manufacturer must
have acquired type approval for the specific measuring
equipment, as the designation is provided for specific
measuring equipment of approved type.

The designation is by factory or workshop as the prod-
uct quality is determined by integrated attributes such
as production facilities, worker quality level and tech-
nical expertise, which will differ with each factory or
workshop even of the same manufacturer.

(2) Application for Designation

A domestic manufacturer wishing to become a desig-
nated manufacturer (description of application by a for-
eign manufacturer later) has to submit an application form
to the Minister of International Trade and Industry. Ap-
plications by manufacturers of electrical instruments are
submitted to the Bureau of the Ministry of International
Trade and Industry, and applications by manufacturers
of other specific measuring equipment are submitted via
the governor of the prefecture concerned.

The items required on the application form are the
following:

A manufacturer who submits an application to be
named as a designated manufacturer is subject to in-
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spections of the quality control methods of the factory
or workshop concerned, which are conducted by the
prefectural governor or by the Japan Electrical Equip-
ment Testing Institute.

1. Name or trading name of the individual, the address and
the names of representatives of a corporate organiza-
tion.

2. Type of business.

3. Name and address of the factory or workshop.

4. Date of notification of engagement in manufacturing.

5. Description of quality control method.

(3) Classification of Designated Businesses

The state of quality control will differ with different
types of specific measuring equipment, so the desig-
nated manufacturer will be designated in conformance
with the classification in Table 1. Regarding each spe-
cific measuring equipment, the classification system is
enforced after a fixed period of time has elapsed for
each respective business.

Non-automatic scale (electric type)

Non-automatic scale (other than electric type)

Weight and deadweight

Glass thermometer

Glass clinical thermometer

Resistance clinical thermometer

Hide area scaler

Service water meter (up to standard flow rate of 5 m3/h)
Service water meter (over standard flow rate of 5 m3/h)
Hot water meter

Automobile oil meter

Fuel oil meter for small vehicles

Fuel oil meter for large vehicles

Fine flow rate fuel oil meter

Stationary fuel oil meter, etc.

Liquefied petroleum gas meter

Gas meter (up to max. flow rate of 2.5 m3/h)

Gas meter (over max. flow rate of 2.5 m3/h)
Measurement tank with scale

Density float scale (other than pressure-resistant density
flow scale), sake precision float scale and float scale type
hydrometer

Pressure-resistant float scale type densitometer
Aneroid type pressure gauge (electrical)

Aneroid type pressure gauge (other than electrical)
Aneroid type blood pressure gauge (electrical)

Aneroid type blood pressure gauge (other than electri-
cal)

Container type calorimeter

Junkers flow type calorimeter
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Integrated calorimeter

Irradiation meter

Noise meter

Vibration level meter

Maximum power demand integrator, etc.

Special precision wattmeter

DC wattmeter

Densitometer (excluding sake precision float scale, glass
electrode type hydrogen ion densitometer and glass elec-
trode type hydrogen ion densitometer)

Glass electrode type hydrogen ion densitometer)
Glass electrode type hydrogen ion indicator

Taximeter

Table 1. Classification of Designated Businesses

(4) Designation Standards

1) The Minister of International Trade and Industry is
empowered to recognize a designated factory or work-
shop only if the applicant factory or workshop is con-
firmed to conform to the preset standards for quality con-
trol methods. The term items relating to quality control
methods and the standards included in the application
items are as indicated in the table concerning Article 3 of
the Ministerial Ordinance relating to Designated Manu-
facturers. Also, regarding the standards, the Ministry of
International Trade and Industry is to set the details spe-
cifically required for each specific measuring equipment.

2) The designated manufacturer system is a system
that eliminates tests by the government, and guarantees
the accuracy levels of specific measuring equipment
even if tests are exempted, so manufacturers must sup-
ply reliable products regardless of governmental tests.

The manufacturers are obligated to conduct self-im-
posed inspections, preserve test records and maintain
fair practices, and to secure stable supplies of quality
specific measuring equipment, manufacturers must in-
troduce methods which would effectively suppress the
generation of defective products in the stage of manu-
facturing.

The enforcement of self-imposed tests and preserv-
ing these test records are designed to replace govern-
mental tests, but when these operations are advanced
by private enterprises, there is a possibility of the qual-
ity control setup becoming inadequate and defective
products generated despite self-imposed tests. In such

a situation, there is a hazard of supply of faulty prod-
11
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Description of Designated Manufacturer System

ucts. Therefore, as a prerequisite for designation, and
to limit the designation to enterprises which are unlikely
to fall into such a situation, the Quality Control Method
requires these manufacturers to conform to set standards.

3) The introduction of items relating to quality con-
trol methods and standards are based on the 9002 speci-
fications of the ISO 9000 Series Specifications which
are coming into rapid international use in recent years.
Ordinary ISO specifications relate mostly to product
specifications, but these specifications are designed to
guarantee the implementation of prescribed quality con-
trol methods (such as clarification of the duties and
obligations of responsible personnel and the documen-
tation of work procedures).

The introduction of the ISO 9002 Specifications was
determined since the enforcement of these quality con-
trol measures at factories which have attained a fixed
level of performance in test qualification would increase
the probability of these factories maintaining a fixed
level of product quality. However, regarding specific
measuring equipment, there are some product specifi-
cations which are the conditions for approval qualifica-
tion, so the item of finished product control was added
specially to enable compliance with the requirements
of the product specifications (this condition is not in-
cluded in the ISO 9000 Series Specifications).

4) Fixed limitations are imposed against manufac-
turers sanctioned for infringing against the Weights and
Measures Act or whose designation has been cancelled.

3. Manufacturing Obligations of Designated Manu-
facturers
The conditions necessary to acquire nomination as a
designated manufacturer are described above, and the
conditions necessary for manufacturers nominated as a
designated manufacturer in the manufacture of recognized
types of specific measuring equipment given below.

(1) Obligations of Designated Manufacturers to Con-
form to Standards

An enterprise nominated as a designated manufac-
turer and manufacturing specific measuring equipment
belonging to the types approved for its designated fac-
tory or workplace is obligated to conform to the ap-
proved structural technical standards, and to suppress
equipment errors to below the approved error level.

12

An enterprise is named as a designated manufacturer
on the precondition of its equipment having acquired
type recognition in connection with specific designated
measuring equipment, so a type-recognized manufac-
turer is governed by the manufacturing technology stan-
dards conformance obligation and subject to the stan-
dards conformance obligation in return for exemption
from the testing of the specific measuring equipment of
the recognized type. A correction order will naturally
be issued with respect to standard conformance obliga-
tion infringement, but this obligation will not apply to
the export equipment or to prototype products.

(2) Obligation to Conduct Inspections, Keep and Pre-
serve Records

A designated manufacturer is obligated to conduct
inspections of the specific measuring equipment manu-
factured at its designated factory or workshop, and to
keep and preserve related records. The specific meth-
ods for these operations are prescribed by Article 7 of
the Designated Manufacturer Ministerial Ordinance, the
contents of which are as follows:

1. An inspection procedures form shall be prepared to
confirm the conformance of manufactured specific
measuring equipment to the technical standards
prescribed by Article 71, Item 1, No. 1 of the Minis-
terial Ordinance of the Ministry of International Trade
and Industry, and to carry out these operations
strictly.

2. All manufactured specific measuring equipment shall
be inspected to confirm that the error level does not
exceed the level designated by Article 71, ltem 1,
No. 2 of the ordinance concerned of the Ministry of
International Trade and Industry.

3. The technical standards of all manufactured specific
measuring equipment shall be inspected in conform-
ance with Article 71, ltem 1, No. 1 of the ordinance
concerned of the Ministry of International Trade and
Industry and in connection with the items prescribed
by Item 2 of the same article of the ordinance con-
cerned of the Ministry of International Trade and
Industry to confirm that they conform to the stan-
dards concerned.

4. An appropriate number of specific measuring equip-
ment of each manufacturing lot shalt be sampled to
confirm that the specific measuring equipment con-
cerned complies to the types for which they have
been approved.
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5. The specific measuring equipment shall not be
shipped out until they have been confirmed to con-
form to all items prescribed by the inspection pro-
cedures form and are compatible with standards
compliance obligations.

6. Inspection record sheets shall be prepared for each
approved type to keep a record of the inspection
results.

7. The inspection record sheets shall be preserved for
over three years from the date of final inscription
into these sheets, while regarding the approved
types of specific measuring equipment prescribed
by Article 72, Item 2 of the Ministerial Ordinance
(specific measuring equipment with effective term
of inspection), the inspection record sheets shall be
preserved for over one year from the data of matu-
ration of the effective term of inspection indicated
by Article 96, ltem 1 of specific measuring equip-
ment listed in the inspection record sheets.

Methods of Designated Manufacturers to Conduct Inspections and
to Keep and Preserve Related Records

(3) Displays by Designated Manufacturers (Standards
Compliance Seals)

Designated manufacturers, when engaging in the
manufacture of specific measuring equipment of ap-
proved types at their designated factories and work-
shops, can affix this approval seal. This seal is called
the standards compliance seal, with the shape as shown
in Fig. 1.

Fig. 1. Shape of Standards Compliance Seal
JETRO, March1998

The standards compliance seal has the same effect as
the inspection seal in the Weight and Measures Act and,
as viewed from the act, is used as an inspection seal
involving the standards compliance seal. Specific mea-
suring equipment with an effective term of inspection
as well as specific measuring equipment which are the
targets of regular inspections and measurement verifi-
cation tests require that the year and month of attain-
ment of effective term as well as the year and month of
display affixation are displayed in the same manner as
the inspection seal.

Other than these cases, no manufacturer is allowed
to affix any standards compliance seal on specific mea-
suring equipment or to make any ambiguous display,
and whenever a trader imports a specific measuring
equipment carrying a standards compliance seal or any
ambiguous display, he is obligated to remove these seals
before selling or loaning out these equipment.

(4) Improvement Order and Cancellation of Designa-
tion

The Minister of International Trade and Industry,
whenever he recognizes that the quality control method
of a factory or workshop does not conform to the pre-
scribed standards or that the factory or workshop vio-
lates its standards compliance obligation, is empowered
to order a designated manufacturer to improve the equip-
ment and to make it compatible with the inspection of
the specific measuring equipment concerned, or to make
proper improvements in quality control operations. Also,
the minister can cancel the designation of a designated
manufacturer in the event the manufacturer causes these
infringements.

These improvement order and designation cancella-
tion measures, whenever a designated manufacture fails
to reach the prescribed standards in the manufacture of
specific measuring equipment, is designed to retain the
overall system in good working condition by ordering
proper corrections or through the cancellation of desig-
nation. Manufacturers subsequent to their designation
are monitored through reports as well as through on-
the-spot inspections to confirm that their operations are
being advanced as prescribed.

(5) Notification of Alterations

A designated manufacturer, whenever any applica-
tion item relating to the quality control methods 1s
changed, is obligated to notify the Ministry of Interna-
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tional Trade and Industry without delay. In this case,
regulations are provided to suggest continuance of op-
erations, submitting a document to verify the reality of
continued operations and cancellation of designation.

4. Designation for Foreign Manufacturers

Foreign manufacturers can also be named as desig-
nated manufacturers. A foreign manufacturer desiring
to be designated will have to submit an application to
the Minister of International Trade and Industry in the
same manner as domestic manufacturers. The standards
for designation are identical to those governing domes-
tic manufacturers, and the factory or workshop desir-
ing designation is subject to inspections by the Minis-
try of International Trade and Industry as in connection
with its quality control methods.

Foreign manufacturers, when engaging in the manu-
facture of specific measuring equipment at designated
factories or workshops for export to Japan, are required
to conform to the standards compliance obligations. Also,
they will be subject to the same regulations applied to
domestic designated manufacturers as in connection with
designation standards, continuance of operations, notifi-
cation of alterations, notification of termination of op-
erations, cancellation of designation, cancellation of for-
eign manufacturer type recognition, conducting inspec-
tions and preserving inspection records, making proper
displays, observing display limitations, observing im-
provement orders and cancellation of designation.

5. Correlation Between Quality Control Method and

ISO 9002 Specifications

The objective of the designated manufacturer system
is to eliminate the tests conducted by the government,
and it is imperative that the accuracy levels of specific
measuring equipment can be guaranteed even if these
tests were eliminated. Therefore, the designation is lim-
ited to enterprises capable of conducting quality con-
trol effectively and efficiently. The items and standards
relating to quality control methods require the estab-
lishment of a quality control setup enabling the stable
and sustained manufacture of measuring equipment
which are compatible with and fully conform to set tech-
nical standards.

Regarding the Quality Control Setup, the methods
recommended by ISO 9002 (JIS Z 9902) are introduced
which are widely used internationally as regulations
relating to quality control and quality warranty. The ISO
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9002 methods were applied since the introduction of
these quality control measures with respect to factories
and workshops which have attained a certain level of
test qualification and other quality control performances
1s conceived to sustain and further improve the quality
control and quality warranty levels.

The items relating to quality control methods and the
ISO 9002 methods differ in composition as shown in
Table 2, but the contents are essentially almost identi-
cal. Technical standards compatibility is defined under
Item 9 Finished product control.

Quality Control Method 1SO 9002 (JIS Z 9902)

1. Quality warranty policy 4.1.1 Quality warranty policy

2. Organization 4.1.2 Organization

3. Reassessment by management| 4.1.3 Reassessment by management

4. Quality control setup 4.2 Quality control setup

5. Document administration 4.5 Document administration

6. Material, parts procurement 4.6 Material, parts procurement

4.7 Products supplied for customer
control

7. Work subcontracting control | 4.6 Work subcontracting control

8. Process contro! 4.9 Process control

9. Finished product control e

10. Product discrimination and pro-| 4.8 Product discrimination and pro-
cess traceability cess traceability

11. Inspection 4.10 Inspection and testing

12. Discrimination of inspection | 4.12 State of inspection and testing

13. Defective product administra-| 4.13 Defective product

tion administration
14. Handling, storage, packaging| 4.15 Handling, storage, packaging and
and delivery delivery

15. Manufacturing facility and in-| 4.11Inspection, measurement and
spection facility testing facility administration

16. Correction and preventive mea-| 4.14. Correction and preventive mea-
sures sures

17. Quality control records 4.18. Quality control records

18. Internal quality monitoring 4.17. Internal quality monitoring

19. Education and training 4.18. Education and training

20. Statistical methods 4.20. Statistical methods

Table 2. Comparison of Quality Control Method and I1SO 9002
Method Items
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(2) Precautions in Quality Control Methods (Differences
with ISO 9002)

1) Item 1. Quality warranty policy, involves the per-
son responsible for management rather than the owner.
The owner may not necessarily be a director, and the
quality warranty policy is conceivably determined by
the factory manager responsible for the factory man-
agement or the head of the business department.

2) Item 2. Organization, the qualifications of the per-
sons responsible for promoting quality control are much
more rigid than those of ISO 9002. This is because these
persons are central to ultimate inspections in place of
the usual approval operations, and are required to pos-
sess adequate knowledge and practical experience which
can be adequately understood by third persons in gen-
eral.

Therefore, these persons are central to this quality
control system. Also, while there are regulations relat-
ing to substitutes for the person responsible for quality
control operations, these substitutes should be appointed
whenever the person responsible is absent. The term
absent as used here is not conceived to include absences
due to short-term business trips.

3) Item 9. Finished product control is not prescribed
by ISO 9002 that consists of quality warranty regu-
lations. However, since there are product specifica-
tions which are the conditions for qualification in the
inspections of specific measuring equipment, the
items quality control methods and finished product
control have been prescribed especially to promote
the compatibilities of these products with the techni-
cal standards in connection with product specifica-
tions.

Here, finished products are conceived to signify
products which have passed final inspections and, in
this case, the term final inspection is conceived to
signify corporate inspection. The products which have
passed the final inspections are regarded as finished
products, and in finished product control, specific
measuring equipment not satisfying the structural and
error tolerance requirements prescribed by the quali-
fications inspection regulations must not be shipped
out.

JETRO, March1998

4) Item 10. Product discrimination and process trace-
ability, the term traceability refers to the traceability
of the chronology of all production processes from
material procurement, parts manufacture and to the
shipment of finished product. By this, it will be pos-
sible to clarify the correlations between the process-
ing records and quality warranty records of specific
measuring equipment. In the event there is some claim,
it may not be possible to immediately pinpoint the
cause by tracing the processes, but it will be neces-
sary to assume some cause. There may not be any need
to clarify the detailed causes as in connection with elec-
tronic components, but this method can offer a gen-
eral insight into the probable cause. Therefore, it will
be necessary for the system to enable tracing in lots.

5) Item 11. Inspection, the term final inspection is
construed to replace approval, and constitutes a funda-
mental portion of this system. In-process inspection is
conceived to be performed by some technician belong-
ing to the manufacturing department, but the final in-
spection that is performed in place of approval should
be performed by a person belonging to the quality con-
trol department who is directly under the supervision
of the person responsible for promoting quality con-
trol. This is because the correlation between the person
belonging to the manufacturing department and the per-
son belonging to the quality control department is simi-
lar to that between administration and judiciary under
the system of respective independence of the three pow-
ers of administration, legislation and judiciary, so the
duties and the rights should be separated clearly. Espe-
cially with respect to the final inspection, there is a spe-
cial need to perform the final inspection rigidly and
fairly.

However, depending on the factory scale, state of
manufacturing and other conditions, the person belong-
ing to the manufacturing department and the person be-
longing to the quality control department may be the

" same person, and this may be permissible as long as the

duties and rights of each department are clearly sepa-
rate, and if it is clear that the final inspection was per-
formed rigidly and fairly.
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Photon Measuring Technology

Dr. Satoshi Nagai
Chief Senior Researcher
National Research Laboratory of Metrology

1. Introduction

The development of technologies to measure various
types of quantities sensitively and accurately is indispens-
able for improving reliabilities and efficiencies in the sec-
tor of production as well as for increasing the safeties of
human society and environments. In order to secure the
reliabilities of measurement results, it will be necessary to
achieve further precision in the conventional methods of
measuring mean values and to expand the measurement
range to three-dimensional spatial distribution. Further, the
establishment of a multidimensional data base incorporat-
ing elements such as time, wavelength and energy resources
will be indispensable. To secure measurement reliability,
a technique to conduct in-situ measurements without dis-
turbing the measurement target will be a prerequisite. The
realization of in-situ measurement will enable measure-
ment targets to be traced in time sequence, and enable mea-
surements to be conducted most efficiently.

The conditions for the realization of in-situ multidimen-
sional measurement will consist of the following:

(1) Establishing a technique for non-contact, non-inva-
slve measurements.

(2) Attainment of high levels of sensitivity and accuracy.

(3) Establishment of compact, speedy and noise-free mea-
surement systems.

(4) Establishment of a technique for the quantization of
measured results.

Various types of beam technologies can meet these
needs. In particular, the photons from the domain of light
to X-ray feature excellent versatility and are applicable to
all kinds of environments, so their development should be
taken up first. For this, it will be necessary to develop a
beam source that is compact and features great brightness
and broad wavelength, and a detector compatible with the
beam source and featuring excellent sensitivity and detec-
tion over a wide range of wavelengths. Also, to link the
beam source and the detector, it will be necessary to estab-
lish a technology to concentrate the photon within a fine
domain, a technology to transfer photons at a high effi-
ciency, and further a technology to control the photon wave
surface.

These technologies are required to feature a definitely
higher level of accuracy and resolution compared with tech-
nologies for other applications, such as beam technology
for processing. Therefore, it will be impossible to make
simple substitutions with a machining beam technology,
and separate research will have to be implemented to de-
velop a photon technology for measurement and analysis.
Further, the three-dimensional internal measurement and
analysis technique is an untapped field, so research will
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have to be undertaken from the initial stage of probing
into the fundamental principle of measurement.

In Japan, as a link of the Industrial Science and Tech-
nology R&D Program, a Photon Measurement and Pro-
cessing Technology Project was implemented in FY 1995.
The objective of this project is to establish an advanced
measurement technology as well as a mechanical process-
ing technology using a quality photon beam, improving
the energy utilization efficiency and improving product
productivity and reliability. By this, the application of la-
ser measurement and processing technologies will be ex-
panded in the industrial field, improve the safety of social
and living environments, and create new industries.

In the field of measurement, the two following themes
are under development:

(1) Development of In-Situ Measurement Technology

To assess the state of a wide range of processing tech-
niques including the photon processing technique, it will
be necessary to use photons belonging to a wide range of
wavelengths from the infrared to the ultraviolet domain,
to develop basic technologies enabling high-sensitivity, in-
situ measurements of state quantities, as well as system-
atization technologies to verify the soundness of these ba-
sic technologies. The compositions and densities of the
impure gases and particles necessary for the processing
environment, and the temperatures and shapes of the tar-
get substances, are evaluated to enable simultaneous mea-
surements of multiple quantities. Therefore, various types
of technologies will be established, including a wavelength
control technology enabling scanning over of wide range
of photon wavelengths. Wide-range, high-sensitivity two-
dimensional detection technology, high-sensitivity tech-
nology to measure the ultraviolet photons emitted from
the processing field, and a technology to control the wave
surfaces of photons will also be developed.

Specific fields are the development of a technology to
measure a gas density at a sensitivity of over 1 ppb in the
infrared ray domain with an optical source wavelength
scanning type absorption spectrometer, and the develop-
ment of a technology to measure the contents of constitu-
ent elements of particles smaller than 30 nm at an accu-
racy of over 10% by emission spectrochemical analysis of
up to the vacuum ultraviolet ray domain. Also, technolo-
gies will be established to enable measurements of the
shapes of objects with an accuracy of about 10 nm (mea-
surement distance 0.5 m) by applying interference tech-
nology enabling wave surface control, also a technology
to measure internal temperatures at a sensitivity of 1 "C
within the range from room temperature to about 1,000
°C.
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(2) Development of Non-Destructive Composition Measuring Tech-
nology
A technology will be established for the observation of

surface structures as well as the state of chemical bonds at
a high spatial resolution and high sensitivity by utilizing
the high-density X-ray beam generated when a concen-
trated pulsed photon is irradiated on a substance, and by
measuring quantum values such as the electrons and X-
ray beams which are discharged when this high-density
X-ray beam is irradiated on a structural body or material
surface. A technology for imaging the penetrated signals
which are generated when an X-ray beam is irradiated on
a structural body will also be established to enable the evalu-
ation of internal defects at a high spatial resolution.

Specifically, a high-brightness X-ray beam will be de-
veloped through laser beam wavelength transformation,
and for the measurement of structures near the surfaces of
solids using this X-ray beam, a technology will be estab-
lished to detect impurities at a spatial resolution of over 30
nm based on photoelectronic spectroscopic measurements,
a technology to detect impurities at a sensitivity of over 1
ppb in the domain of um level by X-ray detection, and a
technology enabling measurements of defects with a spa-
tial resolution of over 1 pm.

2. Development of In-Situ Measurement Technolo-
gies

(1) In-Situ Measurement of Gas Composition and Density (Fig. 2-1)

The output of a wavelength-variable laser beam is
iradiated in the measurment cell, and the output received
with a quantum well type optical detector of high sensitiv-
ity in the infrared ray domain. At a wavelength in which
the wavelength-variable laser beam wavelength congrues
with the impurity gas absorption wavelength, the laser beam

§\; i Wavelength-variable

T ﬁ E output laser
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N
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-

Quantum type photo Q‘
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Fig. 2-1. Conceptual Diagram of Gas Density Measurement Technology
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will be absorbed and it will be possible to measure the
density of the impure gas at a high sensitivity by measur-
ing the absorbed wavelength. The laser beam, compared
with a white light source, has an optical power that is about
10 times larger, so in the composition density measure-
ments of narrow absorption spectral width as with a gas,
accurate measurements are possible at a high sound-to-
noise (S/N) ratio. Also, by capitalizing on the narrowness
of the laser beam spectral width, it will be possible to in-
troduce various methods for improving the S.N ratio by
differential spectroscopy.

In order to establish these measurement technologies, it
will be necessary to develop wavelength-variable lasers
and high-sensitivity quantum detectors which are the main
basic technologies indispensable for these advanced mea-
surement technologies. The wavelength-variable laser sys-
tem is developed by using a pulse laser and a wavelength-
variable crystal, and by applying the optical parametric
oscillator (OPO) or differential frequency technique.

The non-linear crystal employed for wavelength con-
version is a crystal featuring excellent non-linear effect
such as a lithium niobate or KTP crystal. Also, the high-
sensitivity quantum type photo detector is produced by
accurately laminating several dozen layers of thin films
on a GaAs wafer and by precision control of the mem-
brane thickness, by which it is possible to develop devices
featuring optical sensitivities of 1.5-10 um, a sensitivity
level not displayed by Si photo detectors. In this case, the
D value that determines the S/N ratio of the photo detec-
tor, (or the specific detection capacity that is defined by
the device area 0.5/equivalent noise power: cm Hz 0.5
W), will be 10 ! at a wavelength of 2 um and 10 %ata
wavelength of 10 pm.

2) In-Situ Measurement of Microparticle Composition and Diameter
(Fig. 2-2)

Concentrating a pulse beam from a power laser to 10 '°-
10 ' W/cm? and irradiating the beam on a microparticle
will cause breakdown and convert the microparticle into
plasma form. Inside the plasma, the substances compris-
ing the particle will exist as ions of varying energy values,
and excitation will occur by action of optical or thermal
energy. Therefore, by spectroscopically detecting the light
emitted from a plasma, it will be possible to obtain an emis-
sion spectrum from the ions as well as from the neutral
atoms generated through rebonding with these electrons,
making it possible to identify the compositions of these
microparticles. Also, the intensity of plasma emission or
ionic emission will be proportional to the particle volume,
so it will also be possible to derive the equivalent particle
diameter from the emission intensity. The advantage of
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this method is that measurements are possible by non-con-
tact with the target substance since the measurement is
based on the use of light. Also, while the objective of this
research project is to measure the microparticles in gases,
the same method can be applied to the measurement of
~microparticles in liquids and in ultimate environments.

Emission due to breakdown causes various processes
such as plasma emission, ion emission and atom emission
by time division, and the emissions extend over a broad
wavelength range from 0.9-0.17 Lum. Therefore, as the basic
technologies for measurement, it will be necessary to de-

velop a fiber capable of transmitting light of up to 0.17 pm
and to establish a light guidewave technology enabling
the fiber handling. Also requiring development is a high-
resolution spectrum measurement technology enabling
measurement of atomic emissions, which will enable spec-
troscopic analysis of atomic emissions of up to 0.17 um
and enable measurement of atomic emissions. It will also
be necessary to experimentally fabricate a power pulse laser
system for breakdown featuring a pulse width of 1 ns and
enabling peak power intensity control within the range of
10 1°- 10 " W/em?, and to utilize these basic technologies
to develop a microparticle measurement technology for
up to 30 nm.

3) In-Situ Shape Measurement Technology

The general method is to utilize light reflected by a mir-
ror when measuring elaborate shapes. However, in this
case, it will be difficult to measure target objects of large
vertical surface changes and inclined surfaces. In order to
realize non-contact measurements of three-dimensional
shapes of free curvatures that is in great demand recently,
it will be necessary to develop new measurement tech-
nologies which utilize the extremely weak scatter light from
the object surface. Conventional types of technologies pro-

Multi-wavelength laser

Machining target

b

Light frequency
modulator

Composite reflec-

detector

Display

Two-dimensional

Computer and control | «—» |
system

tion mirror

Pseudo random modulation
type white color interfer-
ence fringe

T Length measurement signal

Fig. 2-3. Conceptual Diagram of In-Situ Shape Measurement Technique
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pose the utilization of large optical pulse energy as the
light source, but the energy not only causes target object
thermal distortion but also increases the background light
of intense energy. This situation immensely aggravates the
S/N ratio of the detection light and prevents accurate mea-
surements in the nanometer order.

To cope with this problem, a pseudo random modula-
tion type white light interference technique will be devel-
oped. Length measurement by the white light interference
technique has been established to a considerable level, but
the measurement of surfaces of extremely low reflection
ratios has not been realized as yet. The plan is to conduct
pseudo random modulation of the referential light guide-
way length, photoelectrically detect the white light inter-
ference fringe generated by the weak light from the object
surface and the random phase-modulated light, and per-
form rapid correlative treatment with respect to a standard
signal. As a result, it will be possible to detect weak light
beams reflected from the object surface at a high sensitiv-
ity in the photon order, also enable elimination of the ad-
verse influences of the background light that is much more
intense than the signal light. Fig. 2-3 shows the conceptual
diagram of the system.

The white light source is provided by a multi-wavelength
laser beam. As shown in the diagram, multiple plane mir-
rors in random stepped alignment are used as the referen-
tial mirrors, and scanning these mirrors provides a ran-
dom time series of white light interference fringes. The
time series of each point is measured with a two-dimen-
sional detector, and the object shape derived by correla-
tion treatment. Further, to derive the absolute dimensions
of the shape accurately in actual environments, the plan is
to develop a highly efficient wavelength conversion tech-
nology utilizing non-linear optics, and a bichromatic light
wave Interference measurement technology to correct the
air refractive index variations at an accuracy better than 1

4) In-Si.tu Temperature Measurement Technolqu
Up till now, the temperatures of materials was measured

using thermocouples and radiation thermometers, but these

equipment are for measuring the surface temperatures of
the target materials and cannot be used for measuring in-
ternal temperatures. The sound wave propagates well in-
side materjals and the propagation speed is changed with
the temperatures of these materials. Therefore, by mea-
suring the sonic speeds, it will be possible to measure in-
ternal temperatures. Measurements with the contact type
sonic sensor have been attempted in the past, but adequate
measurement resolution was not obtained due to the lack
of measurement stability. Against this backdrop, attempts
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were made to develop a measurement technology using
the laser beam that enables precision sonic measurements
and which is usable in-situ in environments.

This technology, as shown in Fig. 2-4, generates a sound
wave by heating the surface of a material locally, and the
weak vibrations on the surface of the specimen are de-
tected with a laser interference gauge to measure the sonic
speed. The issue is to establish a highly accurate sonic
measurement technology. A sonic pulse sequence is gen-
erated inside the material with an optical pulse sequence
having a fized time interval, and the sonic speed measure-
ment resolution improved by detecting the phase of the
excited sonic wave. The phase of the sonic wave can be
measured in a frequency of about 1/100, so by exciting a
sonic wave of over 10 MHz, it will be possible to measure
the sonic speed with a resolution of 10 * for the realization
of a temperature resolution of 1 °C.

Excitation

- ML

Optical pulse sequence

Probe laser

Phase control
system

Interference
meter

Ultrasonic wave|pulse
sequence v

Fig. 2-4. Concept of In-Situ Temperature Measurement System

Various types of disturbances which distort the wavefront
of light exist in the actual environment, such as mechani-
cal vibrations, optical oscillations and scattering arising
from the coarseness of specimen surfaces. These optical
wave front disturbances aggravate the measurment sensi-
tivity immensely, making the detection of weak sound
waves difficult. Therefore, a technology will be established
to compensate the wavefronts of light which are aggra-
vated by various disturbance factors by using a wavefront
compensation device based on phase conjugation.
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A photorefractive material featuring a quantum well
structure will be developed by growing extra-thin semi-
conductor films of high resistance for use in a wavefront
compensation device. This device undergoes semiconduc-
tor energy structural change due to the quantum effect,
and manifests an extremely sensitive, rapid photorefractive
effect. To produce a device featuring high sensitivity, lami-
nation of about 100 layers of very smooth, extra-thin
atomic-level films on an area several square millimeters
wide is necessary. For this, a wafer with special face ori-
entation (411) is used for crystal growth, and a technology
is introduced to control the growth conditions such as the
wafer temperature, raw material pressure and feed ratio to
provide favorable results.

The combined use of this super smoothening technol-
ogy and the crystal resistance improvement technology
will permit the development of a highly sensitive, high-
speed photorefractive device featuring excellent response
on the microsecond order necessary for in-situ measure-
ments. By this, it will be possible to increase the response
speed by about a hundred times with the same light quan-
tity compared with the fastest existing device. The target
1s to develop a device featuring a response faster than 10
microseconds with a weak light quantity of less than 1
mW/mm?. Further, the phase conjugate function of the de-
veloped material will be evaluated to determine an optical
system featuring optimum response and sensitivity.

3. Non-Destructive Composition Measurement Tech-
nology
1) Development of Internal Transmission Measurement Technology
Using Shortwave Light
An extra-bright hard X-ray beam of excellent transmis-
sion force must be used to analyze the internal defects of
composite materials and to rapidly detect wiring disorders
of integrated circuits. When the target (solid substance) is
irradiated with a concentrated laser beam of great inten-

sity, a high-density plasma is formed that emits X-ray
beams. The generated wavelength is concentrated in the
soft X-ray domain of wavelengths longer than 0.5 nm, but
more recently, there are reports of the efficiency of gener-
ating hard X-ray beams being improved substantially by
irradiating a short-pulse laser beam of sharp peak as fast
as in sub-pico second speed, or by impressing the target
with a high voltage (100 keV level).

In this research project, to develop a high-brightness X-
ray source of shorter wavelength, a sub-nanosecond pulse
YAG laser beam (pulse width 200-500 ps) of sharp peak
and narrow pulse width is irradiated on a diameter of less
than 10 um on the target and, at the same time, a high
voltage is impressed on the target, by which the efficiency
of conversion from the laser to hard X-ray domain is im-
proved substantially.

A non-spherical mirror and its optical system will be
developed to contract the beam source diameter of the hard
X-ray beam (1-0.01 nm) generated by the light source of
10-um size to less than 1 pim by developing precision grind-
ing technology. Further, the non-spherical mirror will be
fabricated in multi-strata film form to attain a high reflec-
tion rate in the shortwave domain. The hard X-ray beam
emitted from the light source of 1 um diameter is irradi-
ated on the specimen, and a specific cross-section of the
specimen is imaged at a spatial resolution of 1 jum by tak-
ing cross-sectional and strata photographs of the transmis-
ston image by the digital tomography (DT) technique can
detect defects and impurities inside the specimen. The
specimen and the detector (CCD) can be accurately ad-
justed in three dimensions, and digital synthesis of the sig-
nals provided by the detector permits multi-stage photog-
raphy to enable three-dimensional analysis of defects (see
Fig. 3-1).

It is assumed that X-ray beams of extremely sharp peak
values and wavelength distribution of wide range are gen-
erated by the high-brightness pulsed light source. At

Laser

X-ray mirror

Detector

Collimator

Fig. 3-1. Internal Transmission Measurement System
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Fig. 3-2. Conceptual diagram of High-intensity Pulsed X-Ray Beam
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present, a semiconductor detector is being used as a simple
tool to measure X-ray intensity and wavelength distribu-
tion, but it is unsuitable for measuring high-brightness
pulsed light sources due to its long period of insensibility
as well as due to its miscounting. The same can be said of
the scintillation counter.

As for the type of detector that temporarily stores the
energy of the photon

injected inside as with an imaging plate, or with an inte-
grating type detector, there is no miscounting. By incor-
porating such an integrating type detector with a mecha-
nism that records the pulse light with a lapse of time, it is
conceived that it will become possible to evaluate the re-
producibility of the intensity distribution of the X-ray beam
wavelengths generated by a high-brightness pulsed light
source that is under development. Fig. 3-2 shows a con-
ceptual diagram of the high-brightness pulsed X-ray evalu-
ation system.

The spectroscopic high-intensity pulsed light generated
by the crystal is stored simultaneously in the integration
detector, so as long as the quantity of light from the light
source is adequate, a spectrum of the light source can be
obtained with a single pulse. The position (refractive angle)
information corresponds to the energy wavelength. The
detector is shifted horizontally, and multiple spectra re-
corded sequentially in the detector enable reproductivity
evaluation.

2) Development of Photon Spectroscopic Technology for Ultraminia-
ture Field Analysis

The ultimate method of instantaneous non-destructive
analysis with a next-generation high-concentration device
will be the photon spectroscopic method using nanosize
high-brightness X-ray beams to investigate the gigabit
DRAM. In this research project, the objective is photon
spectroscopy by irradiating the specimen with an X-ray
beam concentrated to 30 nm.

The shortwave light source is a soft X-ray beam gener-
ated by the laser plasma described in section 3-1, and the
high-brightness monochromatic light beam radiated from
a carbon plasma. For the light concentration system to pro-
vide a high-intensity, ultraminiature beam of 30 nm size
on the specimen, a Schwartz shield? type direct-incidence
mirror will be developed.

The beam from the high-brightness light source is irra-
diated on the specimen, and the specimen surface compo-
sition and state analyzed by measuring the photon energy
generated by the beam. Up till now, an electrostatic ana-
lyzer had been used for conducting photon analyses, but
the efficiency was quite poor and much time was required
for the analysis. In this research project, a system will be
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Fig. 3-3. Photon Spectroscopic System
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developed (TOF-XPS) that utilizes the flight time differ-
ence of the pulsed photons generated by X-ray irradiation.

The electronic optical system will use a magnetic lens
comprised of a scatter magnetic field and capable of de-
tecting photons at a higher collection efficiency than that
of conventional systems with the objective of attaining a
collection efficiency of over 10% (see Fig. 3-3). In con-
nection with imaging, the specimen will be scanned on
the light collection point to obtain a two-dimensional im-
age (spatial resolution 30 nm) with specific energy. At the
same time, a scanning mechanism will be developed that
will not deteriorate the spatial resolution.

3) Development of Technology for Ultrahigh Sensitivity Detection of

Shortwave Light

A fluorescent X-ray beam is generated when a highly
concentrated X-ray beam, generated by concentrated
shortpulse photon irradiation on a substance, is irradiated
on a structure or on the surface of a material. A technology
will be developed to measure the compositions in the prox-
imity of surfaces at a high sensitivity by measuring this
fluorescent energy with a high-energy resolution detector.

For example, when ultrafine quantities of metals such
as Cu and Fe are precipitated near the surface boundaries
of a Si semiconductor device, this device becomes defec-
tive. To accurately specify the cause by a non-destructive
method, it will be necessary to obtain spectra of small do-
mains in the wm order at a lower limit detection level of
less than 1 ppb. At present, analysis to the order of 1 ppb in
the domain of a few square centimeters is possible, but
this will not permit accurate pinpointing of faulty points,
so the lower limit of detection lies on the 1 ppm level in
ultrafine domains on the pum level, making analysis to a
precision of 1 ppb impossible.

Superconducting
X-ray detector

SQUID preampfl

Laser

Short pulse
photon

Fluorescen
X-ray

X-ray |
Targe\

X-ray concentration
optical system

Fig. 3-4. Conceptual Diagram of Ultrahigh Sensitivity Detection Sys-
tem for Shortwave Light Beams
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Utilizing superconductance devices for the detection of
fluorescent X-ray beams will considerably improve the
statistical accuracies of collected charges compared with
existing Si semiconductor detectors, and it is anticipated
that the energy resolution will be improved to below 10
eV with respect to that of 130 eV (at 6 keV) of semicon-
ductor detectors. This will be equivalent to decreasing the
background noise by about a hundred times, and enable
analysis on the ppb level compared with the existing analy-
sis on the ppm level. Fig. 3-4 shows the conceptual dia-
gram of this measurment system.

For example, when fabricating a superconductance de-
tection device with an Nb/AlOx-Al/Nb tunnel junction (see
Fig. 3-5), it will be necessary to considerably improve the
efficiency of collecting quasiparticles generated inside the
Nb film. Monocrystallization of the Nb thin films will be
indispensable, making it necessary to establish the growth
conditions. In this case, controlling the surface boundary
structures of the wafer material and Nb film will be vital,
for which evaluation of the surface boundary between the
Nb thin film and substrate will enable clarification of the
correlation between film material and device performance.

In concert with decreasing the noises of detection de-
vices, the noise reduction of counter circuits will also be-
come indispensable. The SQUID preamp is anticipated to
permit ultrahigh-speed, low-noise counting. Further, a digi-
tal counter circuit (DSP) can be used in addition to the
SQUID preamp to improve the S/N ratio by about a hun-
dred times which, when used in combination with the
superconductance detector, will enable pm-level analysis
on the ppb level.
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IS0 9000 Specifications Assessment and
Accreditation

Hidenori Shimizu
Senior Adviser
Japan Quality Assurance Organization

1. Introduction

The ISO 9000 Series Specifications are Quality Con-
trol and Quality Warranty specifications endorsed in 1987
by the International Organization for Standardization
(ISO). At that time, the European Community (EC) had
established the world’s largest market among the major
economies such as Japan and the United States, elimi-
nated commercial obstacles within the market and aimed
to reactivate and promote the progress of regional eco-
nomic activities. In implementing the system (1993), the
governmental organizations and enterprises of the EC
countries (12 countries) adopted the ISO 9000 Series
Specifications as the standards for evaluating the quality
warranty capabilities of the manufacturers and suppliers
of products and services within the community, and pre-
scribed the recognition of this capability as the condi-
tions for engaging in domestic and foreign transactions
in the community by third-party organizations. There-
fore, Japanese industries exporting to these countries,
especially enterprises engaged in the manufacture of elec-
tronic components and office equipment, have been faced
with what may be regarded as a intelligence obstacle,
and these specifications became the essential conditions
for acquiring recognition as endorsed enterprises. How-
ever, as observed from the entire Japanese industrial
world, the issue was initially considered as a matter lim-
ited to enterprises engaged in exports to Europe. There-
fore, the recognition of the ISO 9000 Series Specifica-
tions had been regarded a passport for export. This is
because Japanese enterprises had instituted total quality
control (TQC) managements founded on quality control
based on the traditional TQC methodology, so difficul-
ties were encountered in understanding the propriety and
necessity of accepting the system of assessing and su-
pervising quality control systems by the regulations (not
laws) of some third organization.

In Japan, the JIS Z 9900 Series Specifications were
published as the translated regulations of the ISO 9000
Series Specifications in October 1991. To promote the
establishment of a setup for an assessment and registra-
tion system based on the ISO 9000 Series Specifications
and to promote the system substantiation and widespread
adoption, the groups and organizations comprising the
Japan Federation of Economic Organizations, subsequent
to discussions over about one year, disbursed its own
funds and established the Japan Accreditation Board for
Quality Systems (JAB) in November 1993. This founda-
tion was established to promote the application of the
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assessment and registration system into various domes-
tic industrial and economic circles. JAB revised its ar-
ticles of association in June 1996 and expanded its fields
of activities, changed its name to The Japan Accrediation
Board for Conformity Assessment (JAB) and began ac-
creditation work not only in connection with quality sys-
tems but also over a wide range of fields including envi-
ronmental control systems.

The application of the ISO 9000 Series Specifications
as the standards of procurement and transactions in prod-
ucts and services has undergone considerable progress in-
ternationally in the various sectors. In the United States,
the big three automobile makers (Ford, Chrysler and Gen-
eral Motors) and the truck industry are requiring parts and
material suppliers to acquire accreditation based on the
QS 9000 specifications based on the ISO 9000 Series Speci-
fications. Also, as a condition for engaging in tenders for
public works projects in Southeast Asian countries, the
ISO 9000 Series Specifications were introduced from about
1996. In Japan, based on a report by a joint committee
relating to quality assurance in joint public works prod-
ucts by the three ministries related to construction, trans-
portation and agriculture, the Ministry of Construction first
implemented a pilot project that involved the application
of the ISO 9000 Series Specifications in 1997, and an-
nounced that these specifications would be made a condi-
tion for engaging in tenders for public works projects larger
than a fixed scale beyond the year 2000.

The increase in the number of industries striving to
introduce the ISO 9000 Series Specifications may be re-
garded as satisfying the conditions for exports in the first
wave, and procurements and transactions in the second
wave. However, enterprises have also reassessed quality
control setups and introduced quality systems based on
the ISO 9000 Series Specifications as means for corpo-
rate restructuring, and there is a growing trend to accept
accreditation from assessment and accreditation organi-
zations, so Japanese enterprises can be recognized for
their coordination of ISO 9000 Series Specifications and
TQC, TQC restructuring based on the ISO 9000 Series
Specifications, and progress into TQM, which may be
regarded as a reemergence on the international market.

2. Domestic and Foreign Trends in the Acquisition of Ac-
creditation

- (1) A survey of international acquisition of accredi-

tation by ISO 9000 S by Mobile Survey Co. in various

countries worldwide was published in Volume 5, Num-
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Thailand 9 24 95 143 tion Organizations
Vietnam 1 i i itati -
Aoaam 2695 3710 5200 8834 (1) Approval Organizations and Accreditation Organi
New Zealand 489 918 1,180 1,692 zations
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Petroleum, coal 0.5%
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Information technology 11.2%

Transportation,
Con
10.6%

warehousing 0.3% Non-metal, mineral products 3.5%

Sales and repairs 1.1% Chemical 5%

Rubber and

plastics 6.3%
Paper and paper
products 2.5%
Wood and wooden
furnitures 1.4%
Textile, apparel 0.8%
Food processing 1.1%

Precision equipment 2.5%

Electrical,
electronics 23.4%

Transport apparatus 4.9%

Fig 4 Accredited products

be registered regardless of their scale, type of industry or
business background. However, to prevent problems aris-

Fig 1 Number of ISO 9000 accreditations registered by JQA ‘

ing from the differences in the accreditation contents and
capability levels of these accreditation organizations,

1809001
47.9%

18009002
52.1%

)

various countries have introduced their qualification sys-
tems to determine accreditation organizations, and in Ja-
pan the accreditation organization JAB has been estab-
lished.

As of the end of 1997, a total of 23 enterprises have
been registered as accredited organizations by JAB. Ac-

Fig 2 Constituent ratios of applied specifications

ISO 9000 S are civilian basis international specifica-
tions endorsed with the agreement by the representative
organizations of various countries in the International
Standardization Organization, so there are no special laws
to govern the establishment and advancement of busi-
ness activities of the accreditation organizations conform-
ing to the established regulations. As long as these orga-
nizations can meet the needs of enterprises desiring to
acquire accreditation, various types of organizations can

creditation organizations study the applications submit-
ted from among the 39 accreditation classifications ,
and JAB indicates the fields which are recognized. The
preamble of the SO 9000 Series Specifications states
that these specifications are applicable to all types of
industries and economic activities, but does not neces-
sarily state that the recognized accreditation organiza-
tions do actually possess the accreditation capacity with
respect to all industrial fields.

JAB approval operations engage in the approval of
accreditors which are the mainstays for implementing or-

Construction 1.0%
Paper & pulp 0.2% Traffic & telecom-

munications 1.1%

Others 1.1%

Transportation 1.1%
Nonferrous metal 1.4%.
Petroleum, coal, rubber 3.0%

Other manufacturing indus-

tries 0.2% Transportation 2.1%
Others 2.6%
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tions 7.2% Fiber 0.2 %

Service 0.2% Machinery 7.2%

Petroleum, coal,
rubber 8.8%

Machinery
15.8%

Chemical
167%

1SO 9001 1SO 9002

Paper & pulp 0.72%
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Other manufacturing industries 0.36%
Service 0.30%

Paper & pulp 1.1% . X

Other manufacturing industries 0.5%
Service 0.5%

Construction 0.2%

Transportation 1.61%
Others 1.91%

Nonferrous metals 3.22%

Traffic & telecommuni-
cations 4.05%

Petroleum, coal,
rubber 6.02%
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Chemical | ical i
12519 E ectsr;c:iso/machmery
15%

Total

Fig3 Breakdown of accredited enterprises by type of industry
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ganization accreditation operations, as well as in the ap-
proval of the training organizations for culturing
accreditors. As of the end of January 1998, the total num-
ber of accreditors approved was 2,590 (managerial
accreditors: 616, accreditors: 397 and assistant accreditors:
1,557),

Various countries have in principle a single accredi-
tation organization: ANSI-RAB in the United States,
COFRAC in France, UKAS in Britain, TGA in Ger-
many, RvA in Holland, JAS-ANZ in Australia and New
Zealand, and KAB in Korea.

2) Recognition of Accreditation and Certification Sys-
tems Based on ISO 9000 Specifications
1 * Trends in Accreditation Organizations

Internationally, the organizations engaged in the pro-
motion of the recognition of the quality system accredi-
tation system based on the ISO 9000 S are the Quality
System Assessment Recognition (QSAR) Organization
established in 1992 by the ISO Board of Directors and
the International Accreditation Forum (IAF).

IAF is a deliberative organization established in Janu-
ary 1993 as a accreditation organization of the world’s
leading countries. Its objectives are to exchange infor-
mation and opinions on the accreditation organization
level for establishing a mutual accreditation setup, and
JAB 1s a participant. Studies are being given to guide-
lines as in connection with the procedures for mutual
evaluation and for matching the assessment procedures
to support the activities of the ISO/CASCO Compatibil-
ity Evaluation Committee. The issues under study include
not only the quality system and the environment man-
agement system but encompass a wide range of compat-
ibility affirmation such as the approval of testing stations.
In January 1998, IAF concluded an agreement on the
mutual accreditation of quality systems with 17 coun-
tries and 16 organizations, by which the international ac-
creditation system started moving in the sector of recog-
nition and accreditation of the ISO 9000 Series Specifi-
cations. As a result, the accreditation organizations of JAB
(Japan) and RvA (Holland), for example, which reached
the agreement, are responsible for the logos of the part-
ner accredited organizations. IAF is making preparations
to establish a corporate body during 1998, and QSAR
business operations are conceived to be advanced in the
direction of coordination by IAF.

2 * Trends in Certification Organizations

The International Certification Network (IQNet) that

was established primarily for Europe is the organiza-
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tion for mutual cooperation and recognition of assess-
ment and recognition of assessment and recognition or-
ganizations based on ISO 9000. IQNet was established
in 1990 under the non-profit third person recognition
system that is the representative status in Europe coun-
tries, and its objectives are to coordinate approval meth-
ods and assessment procedures, offer regulation defini-
tions, establish accretditor standards, determine assess-
ment charge among members, promote coodenation be-
tween members, and promote recognition between
member countries.

In Japan, the Japan Quality Assurance Organization
had been participating as an observer, but was recog-
nized as a formal member in June 1995, and with the
further participation of Australia, the network was bol-
stered into a powerful network not limited to the Euro-
pean region. including the European assessment orga-
nizations, As of August 1997, there were 25 organiza-
tional members including the British BSI, German DQS,
French AFAQ, Dutch KEMA and Belgian AIB-
VINCOTTE. IQNet members are allowed to issue ap-
proval certificates inscribing the IQNet logo mark, and
due to agreement, registration certificates of member
participating countries are issued to applicant enterprises
without duplicate assessment based on the approvals
by members of the accord. In addition, another IQNet
objective is to engage in cooperation and mutual recog-
nition with ISO 9000 in connection with environmen-
tal control systems based on ISO 14001 and labor &
sanitation control systems.

4. Acceptance of Assessment and Recognition System by
Enterprises

Fig. 5 shows a part of the report of an questionnaire
survey conducted by the Quality Assurance Research
Institute of roughly 1,000 enterprises having acquired
the accreditation certificate, to assess attitudes regard
their motives for acquiring the accreditation and the
effect of the acquisition.

Regarding Q1 on their motives for acquisition of ac-
creditation, it appears that the quality system restructur-
ing element including business bolstering and standard-
ization as well as quality improvement far surpass the
client demand, but when considering that quality improve-
ment consists of a considerable number of duplicated
replies, the overall observation is that externally-ori-
ented reasons and internally-oriented reasons are gen-
erally balanced. Naturally, this will differ with the type
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1. Motive for Accreditation Acquisition

{Breakdown)

Service quality improvement
Product quality improvement
Desirous of evaluation of qualit
warranty setup

(Breakdown)
Substantiation/standardization of busi-
ness procedures

Management efficiency improvement
Cost reduction

Aspects of internal ad-
ministrative improve-
ment 37%

(Breakdown}

Aspects of client satisfa In expectation of client demand/request

tion improvement 35% As public relations promctional means

To bolster client administrative policy

2. Effects of Accreditation Acquisition

{Breakdown)

Client satisfaction increased
Administration of regular clients
improved

Market share expanded

Client service improved

Sales promotion improved
through standardization

External
effects 28%

(Breakdown) Internal effects 71%
Administrative attitude improved

Work efficiency improved

Sense of process improvement invigorated
Process trouble elimination setup established
Setup established to secure talented personnel

3. Problems Relating to Accreditation Acquisition

(Breakdown)
No quality improvement
advices from accreditors
Disparity in accreditor attitude
and usefulness

Difference in accreditation orga:
nizations

o accreditatio

spects relating
A\ to work burden 47%

{Breakdown)
Much costs incurred for accredi-
tation acquisition

Long preparatory period re-
quired for accreditation acquisi-
tion

Much costs incurred for accredi-
tation maintenance

Aspects relating
to expenses 22%

(Breakdown)

Specifications contents difficult to understand
Much time required for preparation of manuals
Clerical work for document preparation increased
Much time required for document checking
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of business and corporate scale, but considering that
the system introduction in the initial stage was oriented
toward the EU region, the ISO 9000 S is now evalu-
ated higher than before as a means for self-imposed
corporate restructuring.

The replies of management setup bolstering and es-
tablishment of process improvement setup offered as
the results of accreditation acquisition in Q2 indicate
the effects of applying management administrative
methods based on quality system establishment in con-
formance with ISO 9000 S. Improvement of client sat-
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isfaction assumes a prominent position, which reflects
an attitude to respond better to client needs and the en-
suing improved results, which deserves attention.
Regarding the matter of Q3 of accreditation acquisi-
tion, the problems relating to document preparation work
and regulations difficulty both account for about 50% of
replies. According to a survey conducted separately, there
were many enterprises which pointed out the merit of clari-
fication of the administrative setup though documenta-
tion, so expectations are placed on effective implementa-
tion and operation.
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5. Recent Topics Regarding 1SO 9000

(1) Moves in Various Industrial Circles

1) Automotive Industry: QS 9000 Specifications of Big
Three

* Course of Endorsement and Issuance of QS9000
Specifications

In 1988, the big three US automotive corporations
of Chrysler, Ford and General Motors established a task
force to standardize quality demands with respect to the
suppliers of automotive parts and materials, and issued
the QS 9000 Specifications prescribing their Quality
System Assessment (QSA) and Quality System Require-
ment (QSR) programs via the Automotive Industry Ac-
tion Group (AIAG). The QS 9000 Specifications de-
fined 20 quality demand items prescribed by ISO 9001
(1994 version) and demand standards which are har-
monized with the unique standards of each enterprise.
As a result, the big three eliminated the problems aris-
ing from the differences in the documents and proce-
dures, set coordinated standards and aimed to expand
the procurement of parts and materials from enterprises
other than the existing transaction partners.

The big three set a limit time for the primary suppli-
ers to register with the third person organization (after
which only recognized enterprisers would possess the
delivery qualifications), with Chrysler setting the limit
at the end of July 1997, General Motors at the end of
December 1997 (Ford demanded no third-person regis-
tration as of the end of 1996: self-evaluation possible).
However, in Japan, the number of registered domestic
enterprises increased rapidly from 1997, and as of the
end of November the number was about 60 enterprises.
2) Moves in the Construction Industry

The construction industry engages in the construc-
tion of multistory buildings, and advances work by in-
tegrating small-scale contractors. The business is rather
fluid and the construction sites change from time to time,
so the industry had been quite wary about introducing
and enforcing system controls based on ISO 9000.
However, more recently, in the process of engaging in
tenders successively in Southeast Asian countries which
involve ISO 9000 S, Hong Kong obligated contractors
to acquire ISO 9000 S accreditation beyond October
1996 and Singapore beyond July 1999, and to conform
to this need, domestic general contractors as well as
their overseas business departments and affiliated con-
tractors accelerated moves to acquire accreditation from
local assessment and accreditation organizations as well
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as from the foreign accreditation organizations main-
taining networks in Japan, so that the overseas repre-
sentatives of leading Japanese general contractors have
already acquired accreditation.

Meanwhile, in Japan, the Ministry of Construction
established a committee consisting of related experts in
the direction of adopting the ISO 9000 S to establish its
conditions for contractors to participate in its public
works projects with scales exceeding a fixed level by
the year 2000, drafted guidelines for the application of
the ISO 9000 S to the sector of construction, and is con-
ducting pilot projects relating to various fields such as
roads, bridges and buildings as well as in various re-
gions beyond 1996 with the objective of studying the
methods of applying quality control methods based on
ISO 90008, establishing specific procedures, assessing
the contents, sounding out related problems and estab-
lishing measures to cope with these matters.

3) ISO 9000 S for Procurer (2nd Person) Surveillance

As pointed out earlier in the Introduction, Nippon
Telegraph & Telephone Public Corporation (NTT) an-
nounced in August 1995 a new quality control setup for
product procurements called NQAS and introduced the
ISO 9000 Series Specifications. The NQAS system is
used by NTT for quality system assessment of manu-
facturers, and consists of quality system demand items
comprised of ISO 9001 Specifications and specific items
designated by NTT. In addition, improper information
is analyzed from the applied product field, the items to
be checked in the quality systems of manufacturers are
selected and improved to link these items to product
quality warranty.

(2) Future Outlook of ISO 9000 Specifications

The ISO 9000 Specifications are being reassessed
(revised) once every five years, and the first revision
was in 1994 (initial version published in 1987). The ISO
Quality System Specifications Committee (TC 176)
proposed revision of ISO 9000 S in two stages at a
meeting held in 1990. The establishment of a working
group was studied, and the program in the first stage
was to meet short-term needs without making changes
in the structure or numbers (enforced in 1994), and in
the second stage the idea was to conduct alterations
based on Vision 2000 set by TC 176.

The issues to be resolved into the future are how to
apply each specification to small, medium-sized and large
enterprises, how to apply these specifications to enter-
prise engaged solely in manufacture or solely in design,
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10w to resolve the matter of quality warranty with re-
spect to end users, how to introduce the TQM technique,
ind how to determine the contents to enable the specifi-
:ations to be applied to the product categories of hard-
ware, software, services, processes and materials.

In the ISO TC 176/SC2 committee meetings, the ISO
000 family revision work was started with the sched-
ale of publishing the results in February of the year 2000,
sut since various problems are being encountered, such
1s the need for making adjustments with ISO 14000,
~oordination of the compound specifications (ISO 9001/
2002/9003), and coordination of the degrees of alter-
ations to be made on the specifications which have come
mnto wide use on a global scale as well as the propriety
>f the contents. Therefore, it will be necessary to care-
fully follow up the future schedule.

3) Simultaneous (Composite) Assessment of ISO 9000
and ISO 14000 Specifications

The ISO 9000 Series Specifications began as qual-
ity system specifications in corporate management, and
in the industrial world underwent epochal international
application together with the third person assessment
system. Meanwhile, the ISO 14000 Series Specifica-
rions were issued in 1996 as the environmental version
of corporate management systems, and especially in
Burope and Japan, they have been accepted widely and
rapidly as a corporate means for image appeal to cope
with global environmental preservation issues system-
atically under a planned format.

The ISO 9000 S and ISO 14000 S, as management
control system specifications, have many common de-
mand items, and the ISO 14001 appendix also indicates
items which are correlated with the two previous speci-
fications. Some assessment and accreditation organiza-
tions are gradually starting the operations of simulta-
neously performing accreditation assessment and regu-
lar assessment (follow-up subsequent to registration)
in response to the desires of enterprises and organiza-
tions striving to acquire accreditations in connection
with both specifications.

The merits of simultaneous (composite) assessment
may be summarized as follows:

(1) Establishment of a base to derive added effects
of both management systems within a corporation.

(2) Decreased number of processes for assessment
and accreditation .

(3) Decreased number of assessments simplifying
administrative tasks and reduced related costs.

JETRO, March1998

6. Summary

The ISO 9000 Series Specifications were introduced
as quality control version corporate management system
specifications and are undergoing epoch-making wide-
spread use as international specifications. The ISO 14000
Series Specifications which were issued in 1996 are also
attracting increasing attention as environmentally-ori-
ented version system specifications, as a means for in-
dustry to make cleanliness-oriented appeals as enterprises
friendly to the earth, and appears to be gaining self-im-
plied recognition as an environmental administration pro-
motional measure for regional autonomous entities re-
sponsible for administrative management.

The recent trend in the popularization of the ISO 9000
S is to shift from large enterprises to small- and medium-
scale enterprises, and from the manufacturing industry
to the service industry. The acquisition of accreditation
by leading electrical machinery, general machinery and
chemical enterprises has about attained the peak, and is
now proceeding into the sectors of related enterprises as
well as contracting and transacting enterprises. Mean-
while, great interest is being shown by the information
processing, telecommunications, transportation, physical
distribution, medical treatment & welfare, construction
and public works industries, also by regional autonomous
entities and commercial banks.

Internationally, widespread utilization is considerable
among European countries, especially in Britain, and more
recently the acquisition of accreditation is increasing rap-
idly in a wide range of industrial sectors in the United States,
primarily manufacturing industry, but when compared from
the aspect of industrial scale, the number of acquisitions
of accreditation by Japanese enterprises is relatively few.
The International Standardization Organization specifica-
tions were devised and issued with the basic objective of
use as the ideal standards for international transactions,
but the situation in Japan is that there is a larger number of
enterprises which unilaterally acquire accreditation as a
means to restructure their own corporate management sys-
tems rather than acquiring accreditation as a means of con-
forming to client preferences.

Only a few years have elapsed since the accreditation
system based on the ISO specifications was established.
It is presently being applied to all types of industries and
organizations, and endorsed and implemented with the
objective of promoting related activities. It is anticipated
that the system will achieve sound progress into the fu-
ture through close international cooperation.
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TECHNOLOGY
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PRODUCTS

This section provides information
about recently developed technolo-
gies and products, divided into Ad-
vanced Materials, Electronics &
Optics, Information & Communi-
cations, Process & Production En-
gineering, Construction & Trans-
portation, Energy, Environment,
and Biotechnology & Medical Sci-
ence.

~ Advanced Materials

98-03-001-01

Ceramic Pellets with Antibacterial
and Water Quality Improvement
Effects

Seeon Co., Ltd. and Tetsuya Kochi, En-
vironmental Preservation Laboratory Co.,
Ltd. have jointly developed a ceramic pel-
let “Mirathrough Z” with a diameter of 10
mm and weighing 1 gram that kills bacte-
ria in water and improves the quality of
faucet water.

When 10 pieces of these ceramic pel-
lets were immersed in 500 ml of fresh wa-
ter and the sterilization effect of the pellets
was investigated, it was found that colitis
bacteria O-157 causing intestinal tract
bleeding were decreased in five minutes
down to 26.9% ( initial number
17,000,000) and in 20 minutes to 18.5%,
and that in 24 hours the number of bacteria
of over a million and a half was drastically
decreased down to only a dozen.

The new ceramic pellet is composed of
calcium carbonate and a small quantity of
nonferrous metals. Tests using other ce-
ramic pellets not containing these sub-
stances showed that in 24 hours the num-
ber of O-157 colitis bacteria was decreased
to about 58% but that other types of bacte-
ria remained active in the water. Also, the
number of other types of bacteria rather
increased.

The company observes that the steril-
ization effect of this new product is due to
the rapid lowering of the water potential.
Potential lowering exerts adverse influ-
ences on microorganisms, but as water par-
ticles, which in turn change the osmotic
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pressure, kill the microorganisms. City tap
water generally has a high potential, but
the famous natural waters available in vari-
ous regions have a lower potential without
exception, so the ceramic pellet is antici-

Llllil’ll’l’llllll‘l&ll‘l

0/cm 1 2

Mirathrough Z

pate to display an excellent water quality
improvement effect.

The new ceramic pellet displays its ster-
ilization effect in still water at room tem-
perature without having to boil or to add
any chemicals, so the company anticipates
that it can be added into cold or room tem-
perature washing and immersion water
used for fresh food rinsing and in food pro-
cessing to prevent proliferation of O-157
colitis bacteria that caused an epidemic of
bleeding of the intestinal tract in the sum-
mer of 1996, and to prevent lung ailments
in homes caused by legionella
pneumophilla through bathing in the same
water left undrained for over 24 hours, and
especially for preventing infections inside
hospitals caused by Staphylococcus aureus.
* Seeon Co., Ltd.

Honmochi, Kono Build. 5F, 3-2-14,
Azuchimachi, Chuo-ku, Osaka 541-0052

Tel: +81-6-264-6851
Fax: +81-6-264-6865

Electronics & Optics

98-03-002-01
Cream Solder Printing Machine
with Image Recognition Function

Mitani Electronics Corp. has developed
a cream solder printing machine MM-CL75
for working with wafers for high density
mounting of 0.3-mm QFP and 1005 chips
as well as various types of wafers which
must feature extra-density and high-preci-
sion machining.

The printing machine was developed in
response to user needs by applying the
plate-making technology, and features ex-
cellent machining accuracy and productiv-

ity due to the incorporation of an image
recognition system and an automatic clean-
ing system. The machine is marketed at a
domestic price of ¥18 million.

The method of mounting electronic
components on printed circuit wafers is in
wide use today as a surface mounting tech-
nology with the commercialization of
ultracompact and lightweight portable tele-
phone units, and the cream solder screen
printing technique fully responds to the
existing trend. Meanwhile, printing ma-
chine manufacturers are required to de-
velop high-performance printing machines
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Printing area

Min. 50(W) x 70(L) mm - Max. 330(W) x 450(L) mm

Wafer thickness

Min. 0.8 mm - max. 2.0 mm

Screen frame

650 mm x 750 mm (550 x 600, 550 x 650) interchangeable

Repetitive accuracy

Max +0.02 mm

Printing system

Single, double, pass (3 modes)

Camera unit

CCD camera for 4-point simultaneous recognition

Wafer fixation system

Clamp fixation and vacuum suction used in combination

Cleaning system

Vacuum adsorption and scraping system

Plate separation mechanism | Automatic setting

Pass line

900 mm £20 mm

Transfer direction

Right —> left (standard)

Printing cycle

30 sec/sheet

Display input

Fingertip touch panel

Control system

Microcomputer controlled

Air 5 kg/cm? (clean air)

Power source

3-phase, 200 V

Machine size 1,800(W) x 1,160(D) x 1,530(H) mm
Conveyor length 1,980 mm
Weight 1,300 kg

New Printing Machine Basic Specifications

MM-CL75

featuring better machining accuracies for
incorporation into fully automated produc-
tion lines.

The primary requirement of printing ma-
chines used in fully automated production
lines is performance stability, so the com-
pany designed the new printing machine
with an excellent plate making perfor-
mance by introducing unique, advanced
ancillary facilities such as an image recog-
nition system, a plate separation mecha-
nism and an automatic cleaning system,
which succeeded in developing a mainte-
nance-free printing machine available in a
large size.
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The company is marketing various types
of screen printing machines, and plans to
differentiate its products from those of its
competitors based on the advanced plate-
making technology expertise acquired
through years of supply of precision metal
masks (plates).

* Mitani Electronics Corp.
24-1, Nagayama, 6-Chome, Tama City,

Tokyo 206-0025

Tel: +81-423-37-1411

Fax: +81-423-37-1519

98-03-002-02

Graphic Controller Compatible
with New Information-Processing
Home Electronic Equipment

Yamaha Corp. has developed an LSI
YGV618 (AVDPS) for image display that
incorporates a flicker cancelling function
and which is applicable to information-pro-
cessing home electronic equipment such as
data broadcasting-compatible TV units and
Internet TV units.

The graphic controller was developed
because new products are emerging against
the backdrop of the Internet boom, such as
the Internet TV set to meet the growing

need to observe home pages (WWW) with
home TV units. Both the Home Page and
data broadcasting services for television
will be put into service from April 1998,
so the reception of information will un-
dergo diversification through home televi-
sion. In concert, set-top boxes and other
entirely new advanced information pro-
cessing home electrical equipment will
enter home use, and it will increasingly
become necessary for home TV units to
display fine characters on home TV units.

However, when home pages consisting
largely of fine characters and lines are dis-
played on home TV units, the images will
flicker and become difficult to see. This is
because the monitors of personal comput-
ers adopt the non-interlaced display sys-
tem of displaying all images by primary
scanning, but the generic home TV set
adopts the interlaced display system of dis-
playing each image frame by scanning
twice.

The YGV618 is an LSI that enables de-
sign of new information-processing home
electronic equipment such as data broad-
casting-compatible TV sets as well as
Internet TV units and car navigation dis-
play systems by utilizing various image
display and control functions. By incorpo-
rating a flicker cancelling filter, it will be
possible to display home pages of minimal
flicker even with interlaced type TV units,
permit compatibility with the 16:9-ratio
wide TV screens and enable display in
32,768 colors in VGA mode (640 x 480
dots), or to feature a multiplicity of func-
tions. In addition, the frame buffer (image
display memory) will become available at
a lower cost, and enable compatibility with
extended data output (EDO) type DRAMs
of high data transfer speeds.

This LSI features a fast display capabil-
ity for switching and using multiple image
signals,and setting the monitor image reso-
lution capability and vertical/horizontal
synchronous frequencies flexibly, which
are excellent basic functions necessary for
graphic controllers. In addition, by incor-
porating a peripheral circuit for synchro-
nization with external image signals, it will
become possible to decrease the number
of components and the system total cost.

YGV618 is an ideal graphic controller
to control the image displays of informa-
tion-processing home electronic equip-
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YGV618

ment, so its development is expected to
proceed on a full scale.
* Yamaha Corporation
2-17-11, Takanawa, Minato-ku, Tokyo 108-
8568
Tel: +81-3-5488-6601
Fax: +81-3-5488-5060

Machinery & Mechatronics

98-03-003-01
Curved Belt Conveyor to Convey
Miniature Objects Reliably

Maruyasu Machinery Co., Ltd. has de-
veloped a curved belt conveyor Mini Belt
Curve 3 that is based on an entirely new
system for driving the peripheral parts of
the belt.

Driving the peripheral parts enables the
conveyor inversion at both terminals to be
accomplished with a straight roller of small
diameter to permit miniature workpieces,

Mini belt curve 3

for example, to be conveyed and shifted
accurately. The conveyor is available in two
types with an angle of 90 degrees or 45
degrees, and a width from 200 mm to 600
mm in 100-mm steps. It is available in a
fixed speed or a variable speed version
depending on the need, and is a low-noise
type since a standard system is equipped
with gear heads of hollow shaft. The do-
mestic selling price is about 15% lower
than that of a conventional type of conveyor
of the same size.

The conventional type of curved con-
veyor, as with the straight conveyor, is gen-
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erally driven with rollers installed on the
side of the direction of advancement. How-
ever, the drive distance will differ at the
belt peripheral sides and inner sides, mak-
ing it necessary to use a tapered roller that
is large on the peripheral side, so that the
transfer distance will be greater on the pe-
ripheral side. As a result, when conveying
small workpieces, an auxiliary roller may
become necessary.

Minibelt Curve 3 belt peripheral parts
are driven with a special type of feed
mechanism, so it is possible to use a straight
roller with a diameter of 20 mm specifi-
cally for inverting both terminals of the
conveyor, which enables the transfer of
even miniature workpieces very smoothly.
At the same time, the number of parts such
as the guide rollers is decreased consider-
ably, by which the maintenance need is re-
duced and the conveyor system can be
marketed at a lower price.

* Maruyasu Machinery Co., Ltd.
2-11-6, Narita-cho, Okaya City, Nagano
Pref 394-8540

Tel: +81-266-23-5630
Fax: +81-266-22-0935

98-03-003-02
Compact Hydraulic Press Generat-
ing No Burr

Imaizumi Daishin Co., Ltd. has mar-
keted a compact precision punching press
DMP-9711 that generates no burr even
when working with thin steel sheets.

To eliminate backlash when punching,
this press is designed to suppress the die
common difference (meshing) to less than
50 um. It adopts the method of suppress-
ing the die deflection with a support fix-
ture and of pressing down the workpiece

with a spring mechanism, by which neat
finishing is ensured without generating any
burr on the punched surfaces. Also, it is
usable for punching even boxed products,
which is impossible with the conventional
C-type press.

DMP-9711

The press has a punching capacity of 10
tand can work with steel plates of 0.1-5 mm
thickness. The press has a breadth of 430
mm, depth of 660 mm and height of 560
mm. The compactness enables installation
even in narrow worksites. It is sold at a
domestic price of ¥500,000, and is ideal
for use in the manufacture of data process-
ing and communications equipment, also
for use in research laboratories and univer-
sities.

* Imaizumi Daishin Co., Ltd.
62-28, Koyamazuka, Oiwa-cho, Toyohashi

City, Aichi Pref. 441-3131

Tel: +81-532-41-8282

Fax: +81-532-41-8297

98-03-003-03
Precision Shaft Measuring Appara-
tus

KK SEIKO E.M. Co., Ltd. has devel-
oped a precision shaft measuring appara-
tus Hakattaro GS that is essentially based
on the principle of the differential transfer
electronic micrometer and the measuring
amp (millitron 1240 type) features a preci-
sion linearity of 0.01%. It can measure
small ultraprecision shaft parts on the sub-
micrometer level, and incorporates a pro-
gram measuring and statistical arithmetic
function.

The apparatus is usable not only for
measuring the diameters of small
ultraprecision parts such as hydraulic valve
spools, fuel injection pump plungers and
jet valve needles, but also for measuring
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Flectronic micrometer
Millitron 1240

Measuring range Resolution
+200um 0.01um
+1000um 0.1um

Zero reset by one touch switch
Output  RS232C and analogue

System lay out

Gauge head No.1301/Se
with release ring

gg?amic Iﬂ}

i.:

.

Measuring stand
No.822Ks

down speed controt
for measuring spindle

{% Contact anvil No.908H

Air release and speed control system
with foot pedal cylinder

the roundness, perpendicularity and
cylindricity of various mechanical parts.

The measurement accuracy, when read-
ing out on the sub-micrometer level, is
within £0.1 um, and when reading out on
a 0.01 um level, is within £0.05 pwm, and
the results are displayed in both analog and
digital readings. When measuring several
types of target objects, several types of
brackets fitted with a differential transfer
gauge head are used which can be changed
flexibly. The apparatus is also usable for
conducting automatic measurements.

The company has been successively
marketing its series of Hakattaro precision
measuring apparatus, and the newly devel-
oped apparatus is marketed at a domestic
price of about ¥2.500,000.

* KK SEIKO E.M. Co., Ltd.
3-13-31-503, Chokoji-Kita, Toyonaka City,
Osaka 560-0875
Tel: +81-6-840-0848
Fax: +81-6-840-0835
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Information & Communications

98-03-004-01

Automatic Segmentation and
Encoding of Image Regions
—Major Progress in the Interna-
tional Standardization of Digital
Image Coding—

The Communications Research Labora-
tory of the Ministry of Posts and Telecom-
munications, IBM Research, Tokyo
Reseach Laboratory, have jointly estab-
lished an effective method for region-based
coding of still images that automatically
enables figures, objects and other subjects
to be extracted from still pictures and for
separation from the background.

With this technology, regions in which
the colors and brightness, or the texture
change periodically are extracted and con-
trolled as image components. In the fu-
ture, this technology is expected to con-
tribute to the international standardization

of the video coding generation of image
compression technology MPEG-7 that
emphasizes contents processing. Previ-
ously, images were handled in the unit of
frames, so unless the contents were defined,
image processing had been quite difficult.
In most cases, the subjects of extraction are
specific objects (for example, a person, car,
or background) shown in a picture, and
successful extraction depended largely on
human selection of the content. Further, use
of the extracted results for synthesis, or to
alter a portion of the image, required care-
ful manual extraction of the desired region.
The newly developed technology has a
wide range of applications from the com-
position of animations consisting of simple
coloration to the composition of natural
scenery pictures including complicated tex-
tures. The analogy of colors and textures
is utilized, and the method of segmenta-
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tion is achieved by using a probability
model. The extracted regions are described
as simple approximate images and in the
residuel of the original image. Repeating
the compression of this residual data will
express the residual data hierarchially, and
ultimately, encoded data will be obtained
allowing regeneration of an image exactly
the same as the original image (lossless
compression). The image will differ with
the user, so by designating the residual hi-
erarchy, it will be possible to select the re-
quired image quality and data volume.
Utilizing this technology will enable the
parts of an image to be retrieved by desig-
nating the region shape, color and texture,
even without specifying the image, so en-
abling retrieval based on the contents. Also,
since regions can be handled indepen-
dently, region transfer or synthesis will be
easier, and a preview image using a small
volume of data or a complete image can be
displayed based on the same image file.
Examples of the application of this tech-
nology include image retrieval at a digital
library, image transfer through transmission
methods where the communications capac-
ity is limited, such as the Internet, and sup-

34

port of creators who provide added values

to images.

* IBM Research, Tokyo Research Labora-
tory
1623-14, Shimoturuma, Yamato,
Kanagawa 242-8502
Tel: +81-462-73-4868
Fax: +81-462-73-7413

98-03-004-02

Non-Contact Type High-Speed
Three-Dimensional Digitizing
System

Minolta Co., Ltd. has developed a non-
contact type high-speed three-dimensional
digitizer for inputting computer graphics
(CG) target images with a laser system
which is available at a low cost of about
¥3,000,000.

The non-contact type three-dimensional
digitizer VIVID700 scans the target object
with a laser beam and captures the reflected
light with a charge-coupled device (CCD).
The distance between the target object is
measured by the principle of triangulation
and 3D data is input into the work station.
The use of the color CCD enables input of
the color image.

The rotary table sold as an optional ac-
cessary may be used to revolve the target
object and scan with ease. The utility soft-
ware is provided as a standard accessory
which enables input data processing or to
export the images into other CG software

formats.

* Minolta Co., Ltd.
Corporate Communications Div.
2-3-13, Azuchi-machi, Chuo-ku, Osaka
541-0052
Tel: +81-6-271-2250
Fax: +81-6-271-8320

Merging (before)

(after)

Character lines (before)

(after)

Utility software
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Process & Production Engineering

98-03-005-01

Manufacture of Artificial and
Synthetic Leathers Using No
Organic Solvent

Koatsu Cloth Co., Ltd. has established
a technology to manufacture artificial
leather and synthetic leather without us-
ing any organic solvent. The new technol-
ogy is anticipated to provide immense ef-
fects for environmental improvement, and
reduces the manufacturing time and nec-
essary energy to less than one-half com-
pared with conventional processes, so it is
expected to decrease the emission of car-
bon dioxide (CO,) gas generated in the
manufacturing process. The company
plans to gradually establish a production
setup and to develop a unique leather mar-
ket with its Allitus brand leathers.

Surface layer

Revolutionary core (sponge) layer

Fiber layer
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Normally, artificial leather (made of
nonwoven fabric) and synthetic leather
(made of nonwoven fabric) are manufac-
tured by coating a solvent-polymerized
type polyurethane resin, but since dimethyl
formamide (DMF) is used, the process
may have adverse influences on the human
body and surrounding environments. The
introduction of a closed process to cope
with the situation is expected to involve
€normous costs.

Allitus is a water-based medium,
coupled with an application of a non-toxic
polyurethane emulsion. It employs no haz-
ardous oil, solvent or chemical in its manu-
facturing processes. A technique was es-
tablished to produce a base material fea-
turing density and excellent strength by
using an aqueous polyurethane and the
surface film layer of solvent-polymerized
type polyurethane was switched to an
aqueous type to completely eliminate the
use of organic solvent in the manufactur-
ing process. There is also the advantage
that no dimethyl formamide (DMF) is
emitted into the atmosphere.

Allitus consists of three layers. The sur-
face layer consists of hundreds of micro-
scopic holes which enable the production

Construction &

High-Elevation Work Lorry with
Rear Slewing System

S-mac Co., Ltd. has started marketing a
newly developed high-elevation work
lorry ST100 for installing and repairing
electric and telecommunications equip-
ment. The lorry has a slewing mechanism
positioned at its rear. According to the
company, this is the first high-elevation
(working at heights of 10 meters) work
lorry equipped with a rear type slewing
system. The lorry is marketed at a domes-
tic price of ¥750,000.

I 98-03-006-01

of Allitus, a fully customised leather. Not
only can any color and pattern be created,
but ventilation, permeation and water re-
sistance levels can be tailor-made. The
revolutionary core (sponge) layer does not
require any toxic substances in its forma-
tion. A water-based medium incorporates
minute pouches which are interlinked to
form a truly breathable, lightweight
leather. The unique threads which made
up the fiber layer are first spun, then split
further into superfine interwoven fibers, so
that an elastic yet strong material is ob-
tained.

With this new manufacturing technique,
the energy consumption rate is also de-
creased, so the scales of the necessary pro-
duction facilities such as the boiler as well
as the power consumption rate are halved,
and the carbon dioxide volume discharged
by the enterprise is decreased considerably.
Allitus manufactured in this manner has a
permeability that is nearly ten times that
of genuine leather, weighs only one-half,
and the water absorbency is increased by
about 20% (tests conducted by the com-
pany). Due to these excellent features, it
is ideal for use as a material for producing
sports shoes which are light and do not
become hot and stuffy.

* Koatsu Cloth Co., Ltd.
2-17, 1-chome, Furukawa-cho, Suma-ku,
Kobe Pref. 654-0041

Tel: +81-78-731-1159
Fax: +81-78-732-9771

Transportation

Due to this novel design, the scope of
work that can be performed has been ex-
panded substantially compared with its
counterparts with the slewing mecha-
nism positioned at the central part.
Bucket positioning is also accomplished
with ease, and since the buckets are
placed on the ground, getting on and
alighting from the lorry are achieved
with much greater ease than before. In
addition, to protect workers from elec-
tric shock accidents, the buckets and
third boom are coated with fiber rein-
forced plastic (FRP).
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A tool box is mounted on the slewing
mechanism to accommodate parts, mate-
rials and tools, and the tool box is slewed
together with the slewing axis. The work
lorry has an overall length of 4.7 m, width
of 1.8 m, and can carry a load of 500 kg.
* S-mac Co., Ltd.

2457-1, Kuragano-cho, Takasaki City,

Gunma Pref. 370-1201

Tel: +81-27-347-3191
Fax: +81-27-347-3796

Durable Type Qil Seal With Two-
Stage Rib Structure

Koyo Chicago Rawhide Co., Ltd. and
Koyo Seiko Co., Ltd. have started the mass -
production of a newly developed oil seal
Super Helix Seal featuring a two-stage
helix lib structure which permits pumps to
retain their functions even if the first lib is
worn out. The new oil seal has a service
life that is doubly long. It also features
excellent lubrication that decreases its lip
wear by about 30%, by which both the
sealing ability and lubrication are im-
proved substantially.

The research team analyzed the mecha-
nism of pumping (effect of returning
leaked fluids) that occurs in the micro

I 98-03-006-02

voids at the shaft of revolution and the
edge of helix libs, and devised an oil seal
with ribs formed in spiral form of opti-
mum two-stage spiral lib height of 0.05
mm and 0.2 mm. Due to this two-stage
helix rib design, the first-stage rib of
lower height comes into contact with the
shaft in the initial term of oil seal usage.
When the lip wears out, the second-stage
rib of greater height comes into contact
with the shaft. An wide lip contact is
maintained even when a rib wears out, so
the pumping force is retained. Other per-
formances are comparable to those of ex-
isting oil seals, and the specific type of
rubber can be selected in conformance
with the oil seal application.

Previously, the oil seal was of single-
stage construction with a lib height of 0.05
mm, so that the pumping force was de-
creased in conformance with the oil seal
wear to cause fluid leakages.

Koyo Chicago Rawhide has installed
special-purpose production equipment in
its head office factory and commenced
mass production of the new seal for use in
the crankshafts of automobile engines. The
company plans to venture into the mass
production of oil seals for transmission
systems within the year.
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Super Helix Seal

* Koyo Chicago Rawhide Co., Ltd.
Technical Div.
39, Nishino, Kasagi, Aizumi-cho, Itano
gun, Tokushima Pref. 771-1262
Tel: +81-886-92-2711
Fax: +81-886-92-8096

98-03-006-03

Portable Type Instantaneous
Refrigerating-Equipment Applied
for Special Boxes/ Containers
Developed for Fresh Food
Deliveries

Cool Pack System K.K. has developed
portable type instantaneous refrigerating-
equipment which is applied for specially
designed boxes/ containers used in trans-
portations of fresh foods, both chilled and
frozen.

This portable type instantaneous re-
frigerating-equipment is called as Master
Cool Portable. Master Cool Portable is de-
signed to be located on the deck of trucks.
Therefore, chilled and frozen foods can
be transported even for long-distances
with ordinary trucks having no cooling
devices.

Master Cool Portable is used in con-
junction with a 49 liter-cylinder contain-
ing liquefied carbon dioxide, and is easily
movable. During actual use of Master Cool
Portable, put the nozzle of the equipment,
from which liquefied carbon dioxide is
ejected, is put into the mouth of a special
box or a special container. The volume of
liquefied carbon dioxide to be injected into
the box or the container is easily adjusted
manually at the control box. Therefore,
drivers of trucks can operate Master Cool
Portable quite easily.

Master Cool Portable-1 is used with spe-
cial boxes. After determining the tempera-
ture level, at which fresh foods are kept, a
special box is placed on the load deck of
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the suitcase shaped Master Cool Portable-
I. The nozzle is put into the mouth of the
box and liquefied carbon dioxide injected
for 5-30 seconds. The ambient tempera-
ture inside the box is cooled down instan-
taneously.

Master Cool Portable-II is used with
special containers. After determining the
temperature level at which fresh foods are
kept, the nozzle is put into the mouth at
the back of a container. Liquefied carbon
dioxide is injected for 10-60 seconds for
cooling down the ambient temperature in-
side the container instantaneously. If a
Master Cool Portable-II connected to a
cylinder containing liquefied carbon diox-
ide is loaded on the deck of a truck and
injections of liquefied carbon dioxide are
repeatedly conducted, long-distance trans-
portations of fresh foods, which require
many hours, become possible.

Master Cool Portable system enables
transportation of fresh foods contained
in special boxes or containers with the
insides cooled down by injections of low
temperature liquefied carbon dioxide.
When liquefied carbon dioxide is in-
jected into special boxes or containers
at normal temperature, its volume ex-
pands to about 280 times instanta-
neously. Theoretically, about 47% be-
comes snow-like dry ice, while about
53% becomes cold gas. The temperature
of snow dry ice is as low as -79.8 °C and
its rapid cooling effect lowers the inside
temperature of a box or a container down
to -30°C or -40°C level. Then, it rises to
a temperature level which is equivalent
to the surface temperature of fresh foods
contained in the box or the container.
This temperature is called the saturating
temperature. The time required to reach
the saturating temperature depends on
the conditions given but is about 20 min-
utes to two hours under normal condi-
tions. This the temperature of fresh
foods inside the box or the container to
be maintained at the required tempera-
ture level for 12 hours.

Meanwhile, carbon dioxide gas pushes
out the air contained in the box or the con-
tainer so that the component of gas inside
the box or the container is changed. This
is so-called the gas pack effect. This sup-
presses the proliferation of aerobic bacte-
ria so that decay and/ or decomposition of

JETRO, March 1998

meats and fishes are prevented. It also sup-
presses the over-ripening of vegetable and
fruits.

Master Cool Portable provides users
with more precise temperature controls
when compared with a system using fro-
zen heat-absorbing materials. The advan-
tages of Master Cool Portable are trans-
portation for long distances during which
injections of liquefied carbon dioxide are
repeated so that the adequate temperature
is controlled for long hours, and at super-
markets/ storehouse where fresh foods are
temporarily left outside refrigerators for
few hours.

* Cool Pack System K.K.
Public Relations Dept.
2-11-5, Kyobashi, Chuo-ku 104-0031

Tel: +81-3-3567-0544
Fax: +81-3-3561-7703

98-03-006-04
Liquefied Hydrocarbon Leakage
Detection System

Toyo Automation Co., Ltd. has started
marketing a liquefied hydrocarbon leakage
detection system LS-12 Oil Leak Detection
System to monitor oil leakages for 24 hrs,
and is sold at a domestic price of ¥180,000.

The system consists of a leakage sensor
based on polymer technology and a spe-
cial-purpose detector. The sensor consists
of a electrically conductive polymer com-
plex consisting primarily of silicone rub-
ber that expands and its electrical resis-
tance value increases when it comes into
contact with liquefied hydrocarbon. The
change is measured with an arithmetic cir-
cuit, and an alarm is generated.

Therefore, even slight leakages are de-
tected very accurately to transmit the situ-
ation to the sensor instantaneously and to
generate an alarm. The sensor unit con-
sists of fine tubing and can be installed
with ease. Also, the system is mainte-
nance-free and displays its performance
fully in cold regions as well as under fro-
zen conditions.

The company anticipates that the sys-
tem has a wide range of applications, such
as building facilities, piping, around pits
and tanks, industrial plant facilities and
gasoline stands.

* Toyo Automation Co., Ltd.
Public Relations Dept.
4-2-1, Nakano, Nakano-ku, Tokyo 164-
0001
Tel: +81-3-3388-3311
Fax: +81-3-3388-3327
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98-03-007-01
Acoustic Detection of Deterioration
of Electrical Facility Insulation

Kawasaki Steel Corp. and Kawatetsu
Advantech Co., Ltd. have jointly commer-
cialized a Discharge Detection System
MK-710 that applies the acoustic tech-
nique to detect the insulation deterioration
of all types of electric facilities such as
transformers, distributing panels and ca-
pacitors.

To diagnose the deterioration of insula-
tion which causes current leakages and
various electrical facility problems, the
generally accepted method is to cut off the
power of the electric facility prior to mea-
suring the insulation resistance. The new
discharge detection system enables insu-
lation diagnosis with the line in the active
state, which permits early discovery of in-
sulation deterioration by the substations of
electric power companies as well as the
substations of instrumentation-oriented
industries such as the iron & steel and pet-
rochemical industries.

The company perceived that the dis-
charge sound accompanying insulation

~ Energy & Resources

deterioration has a fixed cyclic behavior,
and that when a partial discharge occurs,
an ultrasonic wave is generated over a
broad bandwidth. This ultrasonic wave is
synchronized with the power source phase
and intensifies or deteriorates the phase,
so modulating the detected noise and ana-
lyzing the frequency spectrum generates
numerous frequency components having
double the frequency of the power fre-
quency. MK-710 can achieve rapid FFT
analysis by DSP, so partial discharge can
be detected continuously. The system is
designed to detect the allowable discharge
of a molded insulator made of epoxy resin
prescribed by the Japanese Industrial Stan-
dards. The corona discharge is measured
continuously, the envelopes detected, then
the 100 Hz (or 120 Hz) spectrum compo-
nents analyzed. An alarm sounds in con-
formance with the ratio of the spectrum
components with respect to the total mea-
surement bandwidth. The alarm levels are
fixed and sounded in three stages depend-
ing on the degree of excess spectrum com-
ponents.

The detector is compact (19 x 9 x 11
cm), weighs only 1.6 kg, and can be oper-

Body
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ated with ease. In daily electrical facility
inspections, the inspection time can be
shortened by about 50%. The detector is
marketed at a domestic price of ¥800,000,
and Kawatetsu Advantest will be in charge
of the detector manufacture and sales.
* Kawatetsu Advantech Co., Ltd.

Public Relations Section

3-48, Takabatake-cho, Nishinomiya City,

Hyogo Pref. 663-8202

Tel: +81-798-66-1508

Fax: +81-798-65-7025

98-03-007-02

Emulsified Fuel Using 2:1
Petroleum/Water Mixture Ratio and
Combustion System

L.C.T. Co., Ltd. has developed a new
type of fuel BENERGY that reduces the
emissions of CO; by 38.8% and NOx by
66.6% compared with kerosene, as well as
an ancillary combustion system Intermix
Burner System for combustion of the new
fuel. The fuel is marketed at a domestic
price of ¥1,300/kg and the combustion sys-
tem at a price of ¥5.2 million.

With this new fuel, kerosene is added
to water at a ratio of 2:1 or 6:4, with 0.6%
surface boundary active agent, then stirred
to form an emulsified fuel. The addition
of water decreases the emission of NOx,
COx and SOx, and the fuel can be com-
busted completely even in lack of excess
air, so compared with the combustion of
kerosene, the combustion of oxygen in the
atmosphere is decreased considerably. In
addition, the fuel features an excellent heat
transfer coefficient comparable to that of
kerosene.

The surface boundary active agent is
decomposed completely during combus-
tion, and the combustion temperature is
over 1,300 °C, at ratio of 2: 1 which re-
duces the use of kerosene to two-thirds.
The combustion system is sold for use as
an incineration furnace or in air condition-
ing. It consists of a mixer-feeder for stir-
ring the fuel mixture and a water tank.
Existing boilers can be used intact to per-
mit complete combustion in a state of re-
duced air feeding.

*LC.T. Co., Ltd.

Public Relations Dept.

2-36-13, Asagayakita, Suginami-ku, Tokyo

166-0001

Tel: +81-3-5373-3201

Fax: +81-3-5373-3203
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~ Environment

98-03-008-01
Biaxial Shearing Crusher of
Excellent Capacity

Retro Niigata Co., Ltd. has started accept-
ing orders for a newly developed biaxial
shearing crusher featuring a treatment ca-
pacity that is 1.5 times that of conventional
counterparts. It serves to improve the com-
bustion efficiency of industrial wastes by
crushing the wastes prior to incineration,
thus suppressing the generation of dioxin.

The new shearing crusher RD-800 is a
biaxial type in which the waste is caught
and crushed with a pair of revolving
blades. It is not a swing boom type like
the single-axis shredder, so vibration is
minimal and there is no need for any spe-
cial type of foundation. The drive force
has been increased by changing the mo-
tor mounting position, by which the treat-
ment capacity has been increased by 50%
to 24 t (in 8-hr operation) compared with
existing shearing crushers. The diameter
of the rotary blades is larger by 20%, so
the crusher is usable for working with

large refrigerators which had been impos- -

sible previously.

Biaxial shearing crusher

RD-800 features a simple construction
that is highly resistant to problems and
maintenance is performed with ease. The
crushing targets are home electrical appli-
ances such as washing machines, refrig-
erators and TV units, data processing
equipment such as personal computers,
word processors and copiers, and construc-
tion wastes.

This shearing crusher is used in the
crushing process prior to combusting in-
dustrial waste with an incinerator, and may
also be used for sorting wastes for recy-
cling without burning these wastes. The
standard model of RD-800 is marketed at
a domestic price of ¥50 million.
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* Retro Niigata Co., Ltd.
Public Relations Dept.
1082, Katatamachi, Nagaoka City, Niigata
Pref. 940-1143
Tel: +81-258-22-3291
Fax: +81-258-22-2004

98-03-008-02

Simultaneous Treatment Agent for
Black Smoke, Odors, Dioxin and
Fly Ash Containing Heavy Metals

Kohmix Co., Ltd. has developed Lig-
uid Ceramics, an effective absorbent for
black smoke, odors, dioxin precursors, and
fly ash containing heavy metals.

Liquid Ceramics is an alkaline mixture
of special silanol and siloxane, with film-
forming character at low temperature,
showing the intumescence phenomenon
formed by incineration emission, then hot
gas filtration.

Liquid Ceramics is injected into the
emitted gas, when 99% of substances
forming volatile HCI and dioxin precur-
sors are absorbed simultaneously, making
odors and fly ash harmless. Liquid Ceram-
ics acts as a hot gas bubbling filter due to
the intumescence phenomenon, enclosing
black smoke and odors, as well as fly ash
with heavy metals. Liquid Ceramics be-
comes a stable quartz substance contain-
ing ionically bonded heavy metals with a
melting point of over 800°C.

Liquid Ceramics is added to water for
spraying at only 200 - 400 g/ton. The
company has requested a furnace manu-
facturer to make a compact furnace that
incorporates a spraying system to inject
Liquid Ceramics into incineration emis-
sions.

* Kohmix Co., Ltd.

Public Relations Dept.

5-20-6, Honson, Chigasaki City, Kanagawa

Pref. 253-0042

Tel: +81-467-53-3539
Fax: +81-467-53-2800

98-03-008-03
Compact Incinerator Improves
Environment by Suppressing Dioxin

Asada Corp. has already developed the
compact incinerator “ACE” that combusts
wastes at a high temperatures of over 1,000
°C and accordingly can suppress dioxin
to below the standards set by the Japanese
government. It has started marketing the
Incinerator through Sanko Sakai Trading
Co., Ltd..
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Inside the Incinerator, a special type
blower (Patents applied for) is installed for
blowing off 500 °C hot air into the furnace
and keeping the inside at 1,000 to 1,300
°C, so ACE can completely combust
wastes, although existing incinerators
could not.

Generally, by combustion at an ex-
tremely high temperature, the incinerator
is smoke-less, ash-free and does not emit
bad smells. ACE can reduce the residual
ash to less than 1/3-1/10 compared with
existing incinerators on the market.

The dioxin emission control regulation
came into effect on December 1, 1997, and
new incinerators such as ACE are expected
to replace existing incinerators which do
not match the dioxin emission regulation
in hospitals, schools, hotels, supermarkets
and agricultural cooperatives.

For ACE, it is unnecessary to sort out
waste by kinds of garbage before com-
busting, and the completed combustion
1s smokeless and odorless for combus-
tion of raw garbage, construction wastes,
medical refuse, paper diapers, lawn grass
and other wastes of water content up to
90%.

According to the analysis of dioxin, in
the case that waste produce of 1.4 ton per
day is combusted, ACE Incinerator only
1.7 ng/m? of dioxin, far below the standard
regulated by the Ministry of Health and
Welfare.
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The monthly running cost has been es-
tablished to be less than ¥100,000 using
waste oil and waste solvents as auxiliary
fuels.

The combustion capacity of ACE was also
recognized to be 490 kg of medical refuse,
210 kg of waste plastics, 42 waste tires and
560 kg of garbage, respectively, per day.

Between three to four units of ACE In-
cinerator are operable by one-man (opera-
tor) since ACE’s combustion technology
is simpler.

Biotechnolog

98-03-009-01
Mitochondrial Genotype Associated
with Longevity

A research group at Gifu International
Institute of Biotechnology has identified a
mitochondrial genotype Mt5178A that sup-
presses the occurrence of adult-onset dis-
eases. This finding confirms that longev-
ity is dependent on genetic factors. This
genotype was identified by statistical com-
parison of the freqencies of genotypes

ACE

The price of a standard type of ACE in
Japan is ¥10,175,000/unit.

* Asada Corporation (Manufacturer)
Shin-Kokusai Bldg. Marunouchi 3 chome,
Chiyoda-ku, Tokyo 100-0005
Tel: +81-3-3213-9451
Fax: +81-3-3211-6095

* Sanko Sakai Trading Co.Ltd. (Dealer)
6-29, Namamugi, 4 chome, Tsurumi-ku,
Yokohama City, Kanagawa Pref. 230-0052
Tel: +81-45-509-7115
Fax; +81-45-502-3620

& Medical Science

among centenarians, normal blood donors,
and patients.

To evaluate the effect of mtDNA varia-
tions on the occurrence of diseases, they
analysed the frequencies of Mt 5178A and
Mt5178C in 338 randomly selected pa-
tients. The age distribution of the patients
indicated that the frequency of Mt5178C
was almost the same as that of Mt5178A
among the young patients, whereas the fre-
quency of Mt5178C increased more mark-
edly than that of Mt5178A among old pa-
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tients. The difference in the frequencies
between Mt5178A and Mt5178C was less
marked in old male patients than in old
female ones; the protective effect of
Mt5178A against occurrence of adult-on-
set disease may be weaker in males than
in females. The ratio of Mt5178 A/C was
significantly lower in the old patients than
in both the centenarians and the healthy
controls.

The statistical analysis revealed that
occurrence of adult-onset diseases was in-
fluenced by the difference in the nucleotide
at position 5178, either adenine (A) or cy-
tosine (C), of mitochondrial genome
(mtDNA), which consists of 16569 nucle-
otide pairs. Individuals with Mt5178C (cy-
tosine at nucleotide position 5178) are
more susceptible to adult-onset diseases
than those with Mt5178A (adenine at
nucleotide position 5178); the difference
is statistically significant at age>45.

Although individuals with Mt5178 A
are relatively rare among the global popu-
lation (6 among 147 samples from vari-
ous races obtained in California), the fre-
quency of Mt5178A is 45% in Japan.

Each cell has hundreds of mitochondria,
which serve as energy sources. Mitochon-
dria produce the energy (ATP) necessary
for various cellular activities (muscle con-
traction, activity of neurons in the brain
etc.)

Mitochondria originate from a bacteria
that started symbiosis with ancestral cells.
mtDNA encodes core parts of the mito-
chondrial respiratory chain. Sequence di-
versity of mtDNA is marked between
individuals, because the evolutionary rate
of mtDNA is 5-10 times higher than that
of nuclear DNA. [ Reference: Lancet 351:
185-186, 1998 (January 17 issue)]

* Gifu International Institute of

Biotechnology

Department of Gene Therapy

Yagi Memorial Park, Mitake, Gifu

505-0116

Tel: +81-574-68-0073
Fax: +81-574-67-6627

98-03-009-02
Rapid and Efficient Manufacture of
Water-soluble Oligosaccharide

The Materials Chemistry Department of
the Kyushu National Industrial Research
Institute, Agency of Industrial Science and
Technology, has established a process us-
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Decomposition of biomass by hot water flow type reaction process

ing cellulose to manufacture water-soluble
oligosaccharide as a functional food ingre-
dient. Oligosaccharide has been manufac-
tured successfully for the first time by hy-
drolysis using pressurized hot water. Glu-
cose, a substance for alcohol fermentation,
is also produced at the same time, so the
new process is linked to effective utiliza-
tion of vegetable biomass.

Oligosaccharide was manufactured by
switching the cellulose decomposition pro-
cess from the batch process to the continu-
ous process. The Hot Water Flow Type
Reaction Process greatly simplifies the
control of the processing temperature,
pressure and necessary conditioning time,
which are quite difficult to control by the
batch process.

Cellulose powder is filled in the new
system stationary type reactor, and pres-
surized hot water heated to 200-300 °C
under 5-10 MPa is passed through the sys-
tem, by w‘hich 50% of oligosaccharide
and 30% of glucose are produced from
100% of raw material cellulose. The
formed water-soluble oligosaccharide is
separated (independently) from the aque-
ous solution by an ordinary process, then
purified for utilization as a functional
food additive.

An enzyme is added to a hydrolyzate
consisting primarily of water-soluble oli-

gosaccharide obtained through cellulose
hydrolysis treatment, followed by further
hydrolysis, by which glucose is produced.
The enzymatic decomposition method
can be the normal enzymatic decomposi-
tion method using the conventional type
of cellulose, the batch process may be
adopted, or the continuous bioreactor pro-
cess using immobilized enzyme may also
be used. Enzymatic decomposition is ac-
complished most efficiently by using the
enzyme at its optimum temperature and
as close as possible to its optimum pH
value.

By performing pressurized hot water
treatment, the oligosaccharide dissolved
in water can be contacted with the enzyme
effectively, in contrast to solid-state cel-
lulose, so glucose formation can be ac-
complished quickly for efficient produc-
tion. The research team plans to further
optimize the temperature, pressure and
other processing conditions and to estab-
lish a sound technique to control the ra-
tios of manufacture of oligosaccharide
and glucose.

* Kyushu National Industrial Research
Institute, A.I.S.T.
Shuku-machi, Tosu City, Saga Pref. 841-
0052
Tel: +81-942-82-5161
Fax: +81-942-83-0850
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